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SURFACE WATER SUPPLY OF PACIFIC SLOPE
* BASINS IN WASHINGTON AND UPPER'
COLUMBIA RIVER BASIN, 1921,

AUTHORIZATION AND SCOPE OF WORK.

This volume is one of & series of 14 reports presenting results of
measurements of streams in the United States durmg the year end-
ing September 30, 1921.

The data presented in these reports were colleeted by the Umted
States Geological Survey under authority implied in the organic law
(20 Stat. L., p. 394), which contains thefollowing paragraph:

Provided, That this officer [the Director] shall have the direction of the Geo-
logical Survey and the classification of public lands and- examination of the
gealogieal -structure, mineral resources, and products of the national domain.

The work was begun in 1888 in connectien with special studies of
water supply for irrigation. Since the fiscal year ending June 30,
1895, successive sundry civil bills passed by Congress have ca,med
the following item- and appropriations:

For gaging the stteams and determining the water supply of the United States
and for the investigation of underground currents and ‘artesian wells, and’ for
the preparation of reports upon the hest methods of utitizing the water resources

Annual appropnatzons for ‘the fiscal years endmg June 30 1895~1922. '
18951 iy mamann e $12, 500,00, .

1896 . e 20, 000. 00
1897 t0 1900, inolusive_ ..o ooeaioanan 50, 000. 00,
- 1901 %0 1902, inchisive ... __ .o oomeooe. =i--- 100, 000. 00
. 1908 t0 1906, inettisive. ... _.__.. Cmmmmmm——- Lile. 200, 000. 00
011 A e ——— 150, 000,00 - :.
1908 t0 1910, inclusive ... oo oeeorcmmas temmmn 100, 000. 00 -
1911 to 1917, inelusive - - oooloeooooas 150, 000. 00
1918 i 175, 000, 00
1010 e S 148, 244,10
1920 - e mmm 175, 006: 00
1921 oo ermma—em——m——— 180, 000. 00
1922 oo em e 180, 000. 00

In this work many private and State organizations have cooper-
ated, either by furnishing records or by assisting in their collection.

- Acknowledgments for cooperation of the first kind are made in con-
nection with the description of each station affected; cooperatmn of

the second kind is a.cknowledged on page 9. :
1
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Measurements of stream flow have been made at about 5,200
points in the United States and also at many points in Alaska and the
Hawaiian Islands. In July, 1921, 1,350 gaging stations were, being
miaintsined by the Sturfvey and the coopératmg organizations.. My
miscellaneouy discharge medsurerents webe made-at otlier points.
In connection with this work date. were alsq eollepteq in regard to
precipitation, - evaporation, *storage reservoi'rs river 'profiles, and
water power in many sections of the country and will be made
a.vaﬂa.ble in the Water-supply papers from time to time.

A NETERRTE s

DEFINITION OF TERMS

oy onchrse wniipas g e ooy

Th¢ yqlume of -whter- ﬂowmg inia stregmmthg “mn~oﬁ Y.or. “dﬂs-
charge”’— is expressed in various terms, eachof which has become
associsted withiwerk of a eertain. class.. - Thege terms may beé.divided
intp. two groups:(1) those that represent & rate-of flow; as:second-
feet, gallons, per; minute, miner’s inches, and dischazge, in: seeond-
feet per square mile;.and (2) those that represent the actual quantity
-of water,.as,run-off in. inches, acre-feet; and millions of eubi¢ feet.
‘The prineipal: terms used in this series of reports are second-feet,
‘second-feet;. per. square mile,.r n—oﬁ in. »mches,: -and acpe-vfaet They
may be defiied ag follows: . - = o0 e ol g
. “Second-feet!’-.is. an. \abbrewatmn for “eubm( feetuper seq&nd.”
A second-foot is the rate of discharge of . water: flowing in a.dhannel
of rectangular cross-section, 1 foot wide and 1 foot.deep,at an average
~velocity of 1.f0ot per.second. . It is generally used.as a £undamenhal
unit from which' ethers are computed SRR

“Second-feet, per square mile” is the ayerage nux(lbgr of cublc
feet of water ﬂomng per second from each square mile of area drained,
on the’ assumptlon that the run-off is dlstnbuted umformly both as
regards tpgaq and area. e

“Run-off in/inches” is the depth to which an, ,@rea:would. be cov-
ered if all the'water flowing from it in a given panod were:uniformly
distributed on: the surface. It is used for comparmg runM with
rainfall, whith'is usually expressed in depth in'inchés. -

An ‘* acre—foot " equivalent to 43,560 cubic feet, is the qua.ntlty
requu‘ed to cever an acre to the depth of 1 foot. The term is com-
monly.used in. connection with storage for irrigaton. "

The'following terms not in common use are here defined: -

“Stagd-discharge relation;” an a,bbrewatmn for the term “rela,tlon
of qgage ‘height. to discharge. (R USRI
v #Qontrol,”:a term used to deslgnate the sectmn or: seatlons of the
stream belorw the: gage which determine the stage-dischaige relation
‘at thie .gage. It sheilld be noted that the- pontrol ma.y xlob be th?e '
sa.me section or sections at all stages: =~ =~
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- The “point of zero flow” for a given gaging statien is that point
on the gage—the. gage height—at which water ceases to. flow over
the m:;ontrol g

EXPLANATION OF DATA.

. The data“presented in this report cover the year begmmng Octo-
ber 1, 1920, and ending September 30, 1921 At the first of Janu-
ary, in most parts of the United States much of the precipitation in
the preceding three months is stored as ground water, in the form of
snow ‘or ice, or in ponds, lakes, and swamps, and thig storéd water
passes off in the streams during the spring break-up. At the end of
September, on the other hand, the only stored water available for
run-off is possibly a small quantity in the ground; theréfore, the run-
off for the year beginning October 1 is practically alI derived from
precipitation within that year.

The base data ‘collected at gaging stations consist of records of
stage, measuréments of discharge, and general information used ‘to
supplement the gage heights and discharge measurements in deter-
mining the daily flow. The records of stage are obtained either
from . direct readings on a staff or chain gage or from a water-stage
recorder that gives a continuous record of the fluctuations. ‘Measure-
ments of diseharge are made with a current meter by the general
methods outlined in standafd textbooks on the measurement of river
distharge. (See Pls. I and IL.)

From the discharge measurements rating tables are pregared that
glve the discharge for any stage. The application of the daily gage
heights to these rating tables gives the daily discharge from which
the monthly and yeaily mean dlscharge are computed

"The dats presented for each gaging station in the area covered by
this report comprise a - descmptlon of the station, a table giving
results of discharge measurements, a table showmg the daily dis-
charge, and a table of monthly and yearly dlscharge and run-off.

If the base data are insufficient to determine the daily discharge,
tables giving daﬂy gage heights and results of discharge ‘measure-
ments are published.

The déscription of the station gives, in addition to statements
regarding location a,nd equipment, information in regard ‘to any
conditions that may affect the permanence of the stage—dlscharge
relation, covering such subjects as the occurrence of ice, the use of
the stream for log drlvmg, shlftmg of channel, and the cause and
effect of backwater. It gives also information’ as to diversions that
decrease the flow at the gage, artificial regulation, maximum and
minimum recorded stages and the accuracy of the records.

The ‘table. of daily discharge gives the discharge in second-feet
corresponding to the mean of the gage heights read each day. At
stations on streams subject to sudden or rapld diurnal ﬂuctuatlon'

84390—24f—wsp 532——2
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the discharge obtained from the rating table and the mean daily
gage heights may not be the true mean discharge for the day. If
such stations are equipped with water-stage recorders, the mean
daily discharge may be obtained by weightirg discharge for parts of
the day or by use of the discharge integrator, an instrument operat-
ing on the principle of the planimeter and conteining as an essential
element the rating curve of the station.

In the table of monthly discharge the column healed “ MaXImum
gives the mean flow for the day when the mean gage height was
highest. As the gage height is the mean for the day, it does not
indicate correctly the stage when the water surface was at crest
height, and the corresponding dlscharge was ‘consequently larger than
that given.in the column. leerSG, in the column headed “Mini-
mum,” the quantity given is the mean flow for the day when the
mean gage height was lowest. The. column headed ‘‘Mean” gives
the average flow in cubic feet for each second during the month. On
this average flow computations recorded. in the remaining columns,
which are defined on pages 2 and 3, are based. :

ACCURACY OF FIELD DA'I‘A AND COMPUTED RESULTS.

The accuracy of stream-flow data depends, primarily, (1) on the
permanence of the stage-discharge relation and (2) on the accuracy
of observations of stage, measurements of flow, and interpretation
~ of records.

A pa;ragraph in the deseription of the station or footnotes added
to the tables gives information regardmg the (1) permanence of the
stage-discharge relation, (2) precision with which the discharge rating
curve is defined, (3) reﬁnement of gage readings, (4) frequency of
gage readings, and (5) methods of applying daily gage heights to
the rating table to obtain the daily discharge.

For the rating curves “well defined” indicates, in general, that the
rating is probably accurate within 5 per cent; “fairly well defined,”
within 10 per cent;. ‘“poorly defined,” within 15 to 25 per cent.
These notes are very general and are based on the plotting of the
individual measurements with reference to the mean rating curve.

The monthly means for any. station may represent with ‘high ac-
curacy the quantlty of Wa,ter flowing past the gage, but the ﬁgures;
showing discharge per squa,re mile and depth of run-off in inches.
may be subject to gross errors caused by including large noncon-
tributing, districts in the measured drainage area, by lack of infor-
mation concerning water diverted for irrigation or other use, or, by
mablhty to mterpret the effect of armﬁclal regulation of the flow of
the river above the station.” ““Second-feet per square mile” and

“run-off in inches” are therefore not computed if such errors ap-
pear probable. The computations are also omitted for stations on
streams draining areas in which the annual rainfall is less than 20
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inches. All figures representing ‘“second-feet per square mile”’ and
“run-off in inches” published by the Survey in earlier reports should
be used with caution because of possuble inherent sources of error
not known to the Survey. '

Many gaging stations on streams in the irrigated areas of the
United States are located above most of the diversions from those
streams, and the discharge recorded does not show the water sup-
ply available for further development, as prior appropriations below
the stations must first be satisfied. To give an idea of the amount
of prior appropriations, a paragraph on diversions is presented .in
each station description. The figures given can not be considered
exact but represent the best information available.

The table of monthlydischarge gives only a general idea of the
flow at the station and should not be used for other than preliminary
estimates; the tables of daily discharge allow more detailed studies
of the variation in flow. It should be borne in mind, however, that
the observations in each succeeding year may be expected to throw
new light on data previously published.

PUBLICATIONS.

Investigation of water resources by the United States Geologlcal
Survey has consisted in large part of measurements of the volume of
flow of streams and studies of the conditions affecting that flow, but
it has comprised also investigations of such closely allied subjects as
irrigation, water storage, water powers, underground waters, and
quality of waters. Most of the results of these investigations have
been published in the series of water-supply papers, but some ha.ve
appeared in the bulletins, professmnal papers, monographs, and an-
nual reports.

The results of stream-flow measurements are now published an-
nually in 12 parts, each part covering an area whose boundaries
coincide with natural drainage features, as indicated below:

f

Part I. North Atlantic slope basins.
II. South Atlantic slope and eastern Gulf of Mexico basms
« III. Ohio River basin.
IV. St. Lawrence River basin.
. V. Upper Mississippi River and Hudson Bay basins.
.. VI Missouri River basin.
" VII. Lower Mississippi River basin.’
VIII. Western Gulf of Mexico basins, * °
IX. Colorado River basin.
X. Great Basin.
XI. Pacific slope basins in California.
XII. North Pacific slope basins; in three volumes:
A. Pacific slope basins in Washington and upper Columbia River -
basin.
B. Snake River basin.
C. Lower Columbia River basin and Pacific slope basins in Oregon.
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B Water-supply papers and other publications of the United States
Geological Survey containing date in regard to the water resources of’
the United States may be obtained or consulted as indicated. below:

1. Copies may be obtained free of charge by applying .to the
Director of the Geological Survey, Washington, D. C. The edition
printed for free distribution is, however, small and is.soon exhausted.

2. Copies may be purchased at nominal cost from the Superin-
tendent of Docundents, Government Printing Office, Washington,
D.. C., who will on application furnish list- giving prices.

3. Sets of the reports may be consulted in. the hbrarles of the
principal cities in the United States.

4. Complete sets are available for consultatlon in the local ofﬁces
of the water-resources branch of the Geologlcal Survey, as follows:

Boston, Mass., 2500 Customhouse.
. 'Albany, N. Y., 704 Journal Building.
" Trenton, N. J., State House.
Asheville, N. C 6 Government Street.
Chattanooga, Tenn 37 Municipal Building.
Columbus, Ohio, Brown Hall, Ohio State University. = -
Chicago, Ill.,, 1404 Kimball Building.
Madison, Wis., care of Railroad Commission of Wisconsin.
Ames, Iowa, State Highway Commission Bulding. ’
Rolla, Mo., Rolla Building, School of Mines and Metallurgy
. Topeka, Kans 23 Federal Building, : .
. Helena; Mont., 52 Montana National Bank. Bu,ﬁdmg
Denver, Colo., 403 Post Office Bulldmg
Salt, Lake Cxty, Utah, 313 Federal Building.
Idaho Falls; Idaho, 228 Federal Building. ~ * SRR
‘Boise, Idaho, 615 Idaho Building: - . T
Tacoma, Wash., 406 Federal Building. . . - ;.. " .
Portland, Oreg., 606 Post Office Building.
San Franeisco, Calif., 328 Customhouse.
Los Angeles, Calif., 600 Federal Building.
““Tucson, ‘Ariz., 210 Agncultural Building, Umverslty of -Arizona.
Austin, Tex., State Capitol.
Honolulu, Hawau, 25 Capitol Building.

A list of the Geological Survey’s puablications may be obtained by
applying to the Director of the United States Geological Survey,
Washington, D. C.

Stream-flow records have been obtained at about 5,200 points in
the United States, and the data obtained have been published in the
reports tabulated on the following page.
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Stream-flow data.in reports of the United States Genlogical Survey.
{A==Annual Report; B=DBulletin; W-\-Water-SuppIyAPaper:]‘ - ’ :

Report. ‘ Charagter of data. . Year.

10th A, pt. 2__._.. &escnptwe {nformation Only ... oo iiccans g )
11th A, pt. 2__ onthly discharge and descnptxve information - - 1884 to Sept., 1880.

L L TS
M,ea.n discharge i second-feet .. _......
Monthly discharge (long-time records, 1871 to 1
Descriptions, measurements, gage helghts, and rati;
Deseriptive information only.
Descriptions,measurements, gage heights,ratings,and monthly
discharge (also many data covering earlier years).
W - Glage hel ghts (also gage heights for earlier years) .. ........_.. 1896.
isth A, pt. 4. R Descriptions, messurements, ratings, and monthly discharge | 1895 and 1896.-
(also similar data for some earlier years).
W 16 __.________| Descriptions, measurements, and gage heights, eastern United 1897,
States, eastern Mississippi River, and Missouri River above
]u:oction with Kansas.
w ld._--‘--_._“._: Descriptions, measurements, and gage heights, western Missis- | 1897.
sippi River below junction of Missouri and Platte, and west-
ern United States,

1884 to Dec. 31, 1892.
1888 to Dac. 31, 1893
1893 and 189%4.

1895."

19th A, pt. 4 _____ | Descriptions, measurements, ratings, and monthly discharge | 1897.
(also some long-time records).

W eemean Measurements, ratings, and gage heights, eastern United | 1898.
States, eastern Mississippi River, and Missouri River.

W28 . _.____...| Measurements, ratings, and gage heights, Arkansas River, and | 1898,
western United States.

206h A, pt 4. .. Monthly discharge (also for many earlier years) .. _..__...._.... 1898,

W3ste 39 .. Descriptions, measurements, gage heights, and ratings_ . ..._.. 1899,

2ist A, pt. 4 _. Monthly discharge. ... ... oo oo.. 1899,

W47 to 52_. Descriptions, measurements, gage heights, and ratings. _...._. 1900.

224 A, pt. Monthly discharge ... 1900.

W 85, 66 Descriptions, measurements, g: -

W 7b.. y dwqhurza

W 82to Complete data....

W97 to

W 124 to

W 165 to

W 201 to

W 241 to

W 261 to

W 281 to

‘W 301 to

W 321

W 351

W 381

W 401

W 431

W 451

W 471

W 501

W 521

The records at most of the stations discussed in these reports
extend over a series of years, and miscellaneous measurements at
many points other than regular gaging stations have been made
each year. An index of the. reports cohtaining records obtained
prior to 1904 has been published in Water-Supply Paper 119.

The following table gives, by years and drainage basins, the num-
bers of the papers on surface-water supply published from 1899 to
1921. "The data for any particular station will, as a rule, be found in
the reports covering the years during which the station was main-
tained. Forexample, data for Machias River at Whitneyville, Maine,
1903 to 1921, are published in Water-Supply Papers 97, 124, 165, 201,
941, 261, 281, 301, 321, 351, 381, 401, 431, 451, 471, 501, and 521,
which contain records for the New Epngland streams from 1903 to
1921. - Results of mlscellaneous measurements are published by
drainage basins. C
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COOPERATION.

The work in Washington, Montana, and Idaho was carried on un-
der cooperative agreements between the United States Geological
Survey and the respective States.

Cooperation with the States is effected under contracts which are
made between the Director of the United States Geological Survey
and the State engineers or other officials and are s,uthorlzed by
legislative acts appropriating money.

During the first half of the climatic year the work in Washington
was carried on in cooperation with the Board of Geological Survey,
composed of Louis F. Hart, governor and chairman. of board; W. W.
Sherman, State treasurer and secretary of board; Henry Suzzallo,
president of the University of Washington; and E. O. Holland,
president of the State College. The board was represented in the
cooperative investigations by Henry Landes, State geologist. A
new administrative code became effective in Washington April 1,
which transferred the functioning of the Board of Geological Survey
to the Department of Conservation and Development, Dan A.
Scott, director. During the last half of the climatic year coopera-
tive relations with the new department were administered by Mar-
vin Chase, supervisor of hydraulics.

Acknowledgments are due to C. S. Heidel, State engineer of
Montana, and to W. G. Swendsen, commissioner of reclamation of
Idaho, for the efficient manner in which they represented their
States in the cooperative investigations.

Acknowledgments are also due to the United States Bureau of
Reclamation, the United States Forest Service, and the United
States Office of Indian Affairs for assistance, suggestions, and the
freest use of data gathered exclusively for them and paid for by
them. The United States Weather Bureau furnished hydrographic
and climatologic data used in discharge computation for & number of
streams.

The Straits Power Co cooperatéd in maintaining the stations on
Soleduck River near Fairholm, Wash., and on Lyre River at Pied-
mont, Wash., the city of Tacoma coopera;ted in maintaining the
stations on North Fork of Skokomish River near Hoodsport, Nis-
qually River near La Grande, East Creek near Elbe, Little Nis-
qually River near Alder, and Tacoma power conduit near La Grande,
Wash., and the American Nitrogen Products Co. cooperated in
maintaining the stations on Whitechuck River near Darrington and
Suiattle River below Lime Creek, near Darrington, Wash.

Acknowledgment is made in the description of gaging stations
for gage-height records and discharge measurements furnished by
cooperating parties.



&0 SURFACHE WATER SUPPLY, 1921, PART' XTl—A;
DIVISION OF WORK.

.. Data for stations.in Washington and Idaho were collected and fire-
pared .for publication under the direction of G.:L. Parker, district
engineer, assisted by Lasley Lee, J. E. Stewart, D. J. Calkins, R.:B:
Kilgore, John McCombs, A. C. Baldwin, €. C. Osborn, and A. P.
Newberry.

Data for stations .in Monta,na were e¢ollected and: prepared for
publication under the direction of W. A. Lamb, district- engineer;
assisted by A. H. Tuttle.

Data for stations in the Yakima River basin, exclusxve of those i
the Yakima Indian Regervation, were collected and results computed
by Paul Taylor, engineer in charge of hydrometric work, United
States Bureau of Reclamation, assisted by D. E. Ball and-R. O.
Crawford.

The manuscript was assembled and reviewed by B. L. Blgwood.

GAGING-STATION RECORDS. '
QUINAULT RIVER BASIN. '
QUINAULT RIVER AT QUINAULT LAKE, WASH,

Locarion.—In sec. 25, T. 23 N., R. 10 W., at outlet of Quinault Lake, 4 miles:
southwest of Quinault and 33 miles north of Hoquiam, Grays Harbor
County.

DRAINAGE AREA.—264 square miles (measured on Pl I, U. 8. Geol. Survey
Prof. Paper 7).

RECORDS AVAILABLE.~—October 29, 1911, to September 30, 1921,

Gage.—Stevens continuous water-stage recorder on left bank 350 feet below
Olympic Highway crossing at outlet of Quinault Lake; installed September
27, 1916, at different datum from previous gage; inspected by Fred Halbert‘
For description of previous gages see Water-Supply Paper 512.

Di1sCcHARGE MEASUREMENTS.—Made from cable 700 feet above gage.

CHANNEL. AND cONTROL.—Bed composed of boulders. Well-defined controB
600 feet below gage. Left bank high and wooded, and not subject to over~
flow; right bank high, Wooded and subject to overflow above gage. hexght
about 20 feet.

EXTREMES OF DISCHARGE. -—Maxnmum stage during year, from water-stage
recorder, 10.9 feet at 11 p. m, February 11 (discharge, 20,100 second-féet) ;.
minimum stage, from recorder, 1.65 feet at 10.30 a. m. September 18 (dis~
charge, 765 second-feet). '

1911~1921: Maximum stage recorded, 16.3 feet at 8 a. m. January 6,.
1914 (discharge, 32,500 second-feet); minimum stage recorded, 0.1 foot at
7 a, m. October 1, 1915 (discharge, 395 second-feet). ‘ .

Iog.—Stage-discharge relation not affected by ice. ) S

Diversions.—None. .

RecuLaTioNn.—Flow regulated by natural stora.ge in the lake.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined.
Operation of water-stage recorder satisfactory except as hoted in footnote

to table of dsaily. discharge. Daily' discharge ascertained by applying to-
rating table daily mean gage height obtained by inspecting recorder . graph’
or, for days of considerable variation in stage, by averaging results _ohtg.mei.
by applying to rating table mean gage heights for shorter intervals. Rec~
ords excellent.
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Discharge measurements of Quinault River ot Quingult Lake, Wash., during the
year endmg Sept. 30, 1921

T

wae | waewe A
T 1l DR N kR 7 'EY

. L o Fwt. , Secft, -

Feb. 6| R.B. Kilgore.... 3.2 5,980

Sept. 3 | John McCombs. oo aeaen 249! * 1,500

12| do. ... pomempe e les| Tom

Daily. discharge, in second-feet, of Quinauli River af, Quingult Lake, Wash Jor the
year ending Sept. 30, 1921. .

Day. Oct. | Nov. | Dec. | Jan, { Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept
3,340 | 2,160 | 3,870 | 7,570 4,200 1 1,620 3,400 | 4,820 | 1,910 | 1,180
6,150 | 2, 3,700 4,030 | 1,620 | 2,550 | 3,560 | 4,280 | 1,910 | 1,510
340 | 1,910 | 3,870 | 9,130 8,790 | 1,560 | 2, 3,790 | 8,790 | 1,850 | 1,510
14,600 | 1, 5, 7,570 8,660 1 1,510 | 2,660 | 4,110 | 3,480 | 1, 1,
12,100 | 1, 5,010 | 8,000 3,180 | 1,460 | 2,350 | 4,200 | 3,330 | 1,620 | 1,410
10,300 | 1,560 | 4,460 | 6,750 2,830 | 1,360 | 2,220 | 4,370 | 3,040 | 1,510 | 1,310
), 280 { 5, 2,620 | 1,310 090 | 6,010 | 2,970 l 510 | 1,260
7,780 { 1, 3,950 | 5,200 1,270 | 2, 4,640 | 3,040 1,560 1, 200
, 1,310 | 3,780 | 4,640 2,160 | 1,240 | 1,910 | 4,280 | 2,970 | 1,560 | 1,160
5010 | 1, 4,110 | 3,870 1, 260 4,110 | 2,830 1,510 1,080
A 1,180 | 5,300 | 3,330 1,970 | 1,360 | 2, 4,200 | 2,830 | 1,460 | 1,010
6,950 | 1,130 | 5,200 | 3, 110 1,850 | 1,560 | 2,550 | 43200 | 2,900 | 1,410 966
5530 | 1,160 | 5,200 | 3,260 1730 | 1970 di10 | Zo00 | U360 | o8
5,200 | 1,100 | 4,370 | 6,780 1, 1,970 | 2,550 | 4,550 | 2,900 | 1,310 863
4,820 | 1,260 11, 600 1,620 | 1,910 | 2,760 { 5,010 { 2,900 | 1,300 835
5,010 | 1,910 | 3,040 | 8,440 2,220 | 1,730 | 3,110 | 4,550 | 2,760 | 1,260 703
5,680 | 4,810 6, 350 3,500 | 1,620 | 3,330 { 4,030 { 2,620 | 1,510 779
5,580 | 8,750 | 2,970 | 5 200 4,460 | 1, 3, 3,630 | 2,550 | 2,420
4,820 | 8,440 | 3,180 | 4, 550 4,110 | 1,730 | 3, 3,710 | 2,480 | 2,280 863
4,110 | 8,900 | 2,970 | 3,870 3,630 | 2,030 | 3,330 | 4,200 | 2,420 | 1,970 | 1,430
3,630 | 8,950 | 2,690 | 3,330 3,110 | 2,420 | 3,260 | 5,770 | 2,280 | 1,730 | 4,
3, 5,300 | 2,420 | 2,000 2,830 | 3,040 260 | 5,390 | 2,280 | 1,510 | 3,870
3,180 | 4,370 | 2,350 | 2,620 2,620 | 3,110 | 3,260 | 4,820 | 2,280 | 1,410 | 3,

3,710 | 2,900 | 2 480 2,420 | 2,970 | 3,560 [ 4,640 | 2,350| 1,410 |- 2,970
3,400 | 4,110 | 3,110 | 2,350 2,280 | 2,760 | 4,030 | 4,640 2.280',1,460 2,
3,260 | 4, 2,970 | 2,350 2,000 | 2,620 | 4,030 | 4,640 | 2,220 [ 1,360 | 7,070
3,110 | 6,350 | 3,570 | 2,620 1,970 | 2,480 | 3,630 | 5,010 | 2,160 | 1,270 | 7,
3,110 5,770 7,360 | 2,760 1,850 | 2,350 | 3,110 | 4,820, | 2,030 | 1,180 | 7,570

5,010 | 7,780 | 2,690 1,790 | 2,480 | 2,830 | 4,460 | 2,030 | 1,100 | 5,
2,620 | 4,370 | 9,600 | 2,700 1,680 | 2,550 | 2,830 | 4,820.| 1,970 | 1,060 | 4,110
2,350 |- .| 8,440 | 2,900 1,620 ... 3,040 ... 1,970 | 1,040 |.......

' NoTE.—Water-stage recorder not operabu'g% Jan. 30°'to Feb. 4; discharge estimated by comparison with
records for near-by streams. ﬂgure OWS mean dlscharge for period.included.

M onthly dzscharge of Qumault River at Quinault Lake, Wash., for the year endmg
Sept. 30, 1931.

[Drainage arda, 264 square milés.)
) J . Discharge in second-feet. Run-off.
Month, ' Per . .
Maximum. | Minimum.| Mean. sqnillare Inches Acre-feet.
mile.

14, 600 2,350 5,640 2L 4 24.67 347, 000
, 900 1,100 3,470 13.1 14.62 206, 000
9, 600 2,350 4,340 16.4 18.91 267, 000
11, 600 2, 360 4,960 18.8 21,67 305. 000
17, 000 2,160 4,410 16.7 17.39 245, 000
4,460 1,620 2,640 10.0 11. 53 162, 000
3,110 1,240 1, 950 7.39 8.24 118, 000
4, 030 1,910 2,880 10.9 12,57 177,000
5,770 3,400 420 16.7 18.63 263, 000
4,820 1,970 2, 760 10.5 12.11 170, 000
2,420 1,040 1,530 5.80 6.69 94, 100
7,780 | | 779 2, 410 9,13 10,19 143, 000
17,000 | 7 779 3,450 13.1 177.22 | 2,500,000
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QUILLAYUTE RIVER BASIN.
SOLEDUCK RIVER NEAR FAIREOLM, WASH.

LocaTion.—In lot 4, sec. 35, T. 30 N., R. 10 W., 300 feet below South Fork and
7 miles southwest of Fairholm (on Lake Crescent), Clallam County.

DRAINAGE ARBA.—79 square miles (measured on PL I, U. S. Geol. Survey Prof,
Paper 7). .

Rucorps avarLasrE.—October 1, 1917, to September 30, 1921, when station
was discontinued. .

Gace—Stevens continuous water-stage recorder on right bank; inspected by
T. F. Rixon and William Stewart.

DiscHARGE MEASUREMENTS.—Made from cable 600 feet below gage or by
wading. .

CHANNEL AND CONTROL.—Bed composed of bedrock and boulders; not likely
to shiff. One channel at all stages. Banks high and wooded.

EXTREMES OF DISCHARGE.—Maximum stage during year, from water-stage
recorder, 9.5 feet at 11.30 a. m. February 11 (discharge, 13,100 second-feet);
minimum stage, from recorder, 0.88 foot September 17-18 (discharge, 140
second-feet). :

1918-1921: Maximum stage, from recorder, 11.7 feet at 6 a. m. December
18, 1917 (discharge, 18,600 second-feet) ; minimum stage, from recorder, 0.48
foot September 9 and October 2 and 3, 1918 (discharge, 58 second-feet).

Ice.—None.

DrveErsions.—None.

ReguLaTIONS.—None. )

Accuracy.—Stage-discharge relation permanent. Rating curve well defined
below 8,000 second-feet. Operation of water-stage recorder satisfactory
except as noted in footnote to table of daily discharge. Daily discharge
ascertained by applying to rating table daily mean gage height determined
by inspection of recorder graph or, for days of considerable variation in
stage, by averaging results obtained by applying to fating table mean gage
heights for shorter intervals. Records fair for periods of flat estimates;
otherwise excellent. ’

Discharge measurements of Soleduck River neer Fairholm, Wash., during the
' period Oet. 1, 1920, to Nov. 13, 1921, A .

Date. Made by— h‘m' ch]z);irsg.e. Date. Made by— h%agﬁ. ch;r’is- .

Feet. | Sec.-feet. Feet. |Sec.feet.

June8...| R. B, Kilgore......_... 2.65 835 || Sept. 8..{ John McCombs ... 118 192

9 do 2.72 884 || Nov. 13_| Parker and Billingska..| 1.98 518
Sept. 7_.| John McCombs....... L21 206 .




QUILLAYUTE RIVER BASIN.

18

. Daily discharge, in second-feet, of Soleduck River near Fairholm, Wash., for the
year ending Sept. 30, 1921.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
401 588 068 742 334 524
427 593 908 645 | 317 502
392 588 | 1,110 598 309 203
371 641 | 1,260 888 - 293
350 | 509 1 130 | 565 244
342 | 476 1,200 | 532 218
317 476 | 1,260 546 209
300| 450 | 906 | 560 || g6 | 208
313 436 876 500 189
371 666 848 495 179
476 936 | 509 185
598 621 820 522 161
612 645 876 532 157
518 794 876 536 150
454 876 767 504 146
423 | 1,040 669 445 14
401 | 1,000 645 436 142
423 | 1,040 669 445 250 148
565 | 1,000 767 450 193
518 | . 876 | 1,000 436 1, 060
772 820 | 1,070 405 992
767 820 418 468
645 820 767 427 . 468
574 | 1,000 820 40 224 371
555 { 1,070 820 423 227 602
560 876 794 379 193 | 3,630
532 717 876 358 177
588 621 717 358 167 1. 000
669 816 7 354 163 4
607 717 820 350 159

_______ 906 |......| 350 | 199 |.____..

NorE.—Only total range of stage recorded Aug. 4-23; no record September 27-30; dlscharﬁe estimated

by comparison with flow of near-by streams. Brwed figures show mean discharge for periods

ncluded.

Monihly discharge of Soleduclc River near Fairholm, Wash., for the year ending

Sept. 30, 1921.

[Drainage area, 79 square miles.]

Discharge in second-feet. Run-off.
Month, Por
Maximum, | Minimum. | Mean." sgﬂuf.re Inches. | Acre-feet.
e.
4,830 436 1,130 14.3 16. 49 69, 500
1,860 230 729 9.23 10. 30 43,400
3,220 468 969 12.3 14,18 59, 600
4,530 527 1,140 4.4 - 16.60 70, 100
8, 700 472 1,320 16.7 17.39 73, 300
1,260 302 855 8.29 9. 66 490, 300
772 309 495 6.27 7.00 , 500
1,070 436 738 9.34 10.77 45,400
1, 260 645 892 1.3 12. 61 53, 100
742 350 480 6.08 7.0L , 600
159 244 3.00 3. 56 15,000
142 528 6. 68 7.45 31,400
142 774 9.80 132.92 560, 000
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LYRE RIVER BASIN..
LAKE CRESCENT AT PIEDMONT, WASH.

Locarion.—In sec. 14, T. 30 N., R. 9 W., on dock at Log Cabin Hotel at, Pied-
mont, Clallam County

DrAINAGE AREA.~—49.1 square miles (measured on topographic maps).

RECORDS AVAILABLE.—April 1, 1919, to September 30, 1921.

Gage.—Vertical staff on dock; read by J. A. Martin.

EXTREMES oF 8TAGE.—Maximum stage recorded during year, 4.82 feet January
17; minimum stage recorded, 1.48 feet September 16-19,

1919-1921: Maximum stage recorded January 17, 1921 minimum stage

recorded, 1.30 feet October 26-29, 1919,

ACQUBACY.—GagB read to hundredths once daily. Records excellent.

CooreErATION.—Gage-height record furnished by Washington Pulp & Paper
Co.

Daily gage height, in feet, of Lake Crescent at Piedmont, Wash., for the year ending
Sept. 30, 1921.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
2.42] 292 3.34| 392| 404 3.72| 256| 2.30| 248 | 246 | L82 1. 66
2,54 290 | 3.32| 4.00| 4.08| 8.70| 254} 230 | 2.48| 244 | 1.82 1.66
2.66 | 2.88| 3.34| 4.14} 4.10| 8.60| 2.50| 2.30| 2.50 | 2.42| 1.80 1.66
3.00 | 284/ 3.40| 416 404 3.56| 250 230 258 | 242| 180 1.65
3.12| 2.8 340 4.30| 3.94| 3.50| 2.48| 2.32| 2.60| 2.38| 178 1.66
3.20 | 2.76 | 3.40| 4.40| 3.90| 3.48| 2.46| 228| 264 | 236 1.78 1.64
3.22) 274 3.40] 4.42| 3.90] 3.45] 242] 228 266] 2.34| 176 1.61
3,20 272 3.38| 450| 3.88| 3.40| 236 | 226 | 268 | 2.32| 1.74 1. 60
3.20) 276 3.36 | 4.45| 3.92| 3.30| 2.34| 2.30} 268} 230 1.72 1.80
3.20| 278 | 3.40| 4.42| 3.98| 3.25| 230} 234 270| 228 L70 1.58
3,281 2.60| 356 440| 4.26| 3.20| 230 | 238} 270 2.26| 1.70 1.54
3.28| 2.58| 3.58| 4.42| 470 | 3.15| 2.30| 2.3¢ | 270 | 224 | 168 1,52
3.26| 256 3.70| 4.45| 476 310 230} 232} 270 222 '1L.868 1.52
3.281 2.60| 3.66| 4.50| 470 3.05] 228 | 230 272| 220 1.66 1. 50
3.30 | 264 3.62| 476| 464| 3.00| 2228 230| 268] 220 1.66 1.50
3.32| 266 | 3.60| 4.80| 4.54| 3.00|° 2228 238 264 214, lL64 1.48
3.36) 268 3.56| 4.82| 4.42) 3.02) 228 240 2.62| 2.12| 168 1.48
3.34 1 274 | 3.54| 480 430 3.08| 228 242} 262| 210 168 1.48
3.28( 200 3.48| 474} 4.25| 3.000| 226 2.46| 2.62| 208| 1.68 1.48
3.24| 296 | 3.42| 4.68| 4.12| 2,98 2.26| 248 2.60| 204 1.66 1.52
3.201 298} 3.38| 460 4.00| 298 2.28) 2,48 { 2.60) 2.02) L70 1.60
3.20( 3.00! 3.3¢| 450 3.94| 2290 228 246 _______ 2.021 170 1.60
3.20| 3.04| 3.30| 4.46| 3.90| 2.8 | 2.30| 2.48| 2.58| 200 1.68 1.65
3.18| 3.06| 3.30| 444 3.88| 284 | 234| 250 258, 1.96| 1.65 1.656
3.18| 3.10;-3.30| 440 884 | 2.82| 230| 250| 258 | 1.94; 1.66 1.68
3,12| 3.18| 3.30| 424 3.82| 278} 2.30| 248 2.56| 1.92| 1..66 1.78
3.08( 3.40( 3.30 4.22| 3.80| 2.74| 232 248 | 2.56 1.90 | '1.65 1.78
304 3.40 | 3.34( 416 3.75| 270 232| 248 2.54| 188 1.64 185
3.02| 3.36| 3.70| 4.10 [ao_.-. 2.66 | 2.82| 2.48| 2.52 1.88 ] 162 L8
298| 334 37| 400 2,62 230 2.48) 2.50) 1.86 l._g% 1.85
2.94 §.__... . 3.82| 400 ... 2,60 f._._.| 248 . ... 1.84 | 160 [uuvuuun

LYRE RIVER AT PIEDMONT, WASH.

LocarioN.—In NE. § sec. 15, T. 30 N., R. 9 W., a quarter of a mile below outlet.
of Lake Crescent and half a mile west of Piedmont, Clallam County.

DraiNaGE AREA.—49.5 square miles (measured on topographic maps).

Recorps AvainaBLE.—October 1, 1917, to September 30, 1921.

Gaee.—Stevens continuous water-stage recorder on right bank; inspected by
E. Brooks.

DisCHARGE MEASUREMENTsS.—Made by wading or from cable 1,000 feet above

gage.
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CHANNEL AND CONTROL.—Bed composed of bedrock and boulders. Banks
medium high and wooded. Control formed by series of rapids over bedrock
and by contracted channel between railroad bridge abutments; practically
permanent. Stage of zero flow, as determined September 4, 1919, gage
height —0.4 foot +0.25 foot. 4

EXTREMES OF DISCHARGE—Maximum stage during year, from ivater-stage
recorder, 7.12 feet at 1 p. m. February 14 (discharge, 718 second-feet);

. minimum stage, from recorder, 2.22 feet at 1 p. m. September 17 (dlschm'ge,
48 gsecond-feet). .
1918-1921: Maximum stage, from recorder, 5.91 feet a.t noon January 4,
1918 (discharge, 1,080 second-feet); minimum stage, from recorder, 1 70
feet at 8.30 p. m. July 27, 1920 (discharge, 19 second-feet).

Ice.—None.

Diversions.—None.

REeeuraTion.—Flow very uniform because of natural regulation in Lake Crescent.

Accuracy.—Stage-discharge relation changed February 14. Two rating curves
well defined. Operation of water-stage recorder satisfactory. Daily dis-
charge ascertained by applying to rating table mean daily gage height
determined from recorder graph by inspection. Records excellent.

Discharge measurements of Lyre River ai Piedmont, Wash., durmg the year ending
Sept. 30, 1921.

Date. Made by— ﬁ;%‘%; "ch]agsg’e.
June 1:3 R. B. Kilgore. ... i 'g”é’% '
Sept. 8 | Joiin McCombs.- - femeeenl oot ;2‘7) | 2‘713.4

Daily dtsaharge, in second feet of Lyre Rwer ot Pwdmont Wash., foq' the year
endmg Sept. 80, 1921.. ,

v e

Day. Oct. | Nov. | Dec. | Jan. | Feb. { Maz. | Apr. May. June. July. Ang.’| Sept.
) . .
285 379 410 511 268 222 242 | 248 125 83
278 !gg 402 4051 268 223 242 242 120 - 86
278 4 302 95 254 |, 223 248 |- 235 117 84
202 442 04 79 254 216 254 228 112 82
202 4761 .319 "' 463 242 209 261.}. 228 108 80
202 476 372 463 242 209 2681 222 106 80
292 476 372 448 235 203 051 216 106 78
202 493 | 364 433) 298] I 215) 216 | 101 76
202 493 364 418 228 I 275 200 99 73
299 476 386 418 222 209 215 203 98 60
320 476 459 | 403 232 216 283 197 96 80
327 476 54 388 222 209 276 197 95 59
349 476 580 373 222 209 282 191 93 56
342 544 861 373 222 209 282 191 91 &5
$34-] 580 696 |, 359 216 200 | 282 185 87 52
327 580 | 661 359 216 222 275 179. 86 52
327 580 644 350 218 228 173 94 49
320 562 627 358 208 235 178 95 52
313 562 610 350 218 235 261 168 92 57
306 544 593 352 218 | 242 261 162 " 90 65
306 827 576 345 222 242 261 156 89 76
290 510 550 338 222 242 261 156 8| 77
202 510 550 331 28 242 254 151 | - 88 76
306 493 543 228 242 248 146 86 75
299 476 543 a7 222 254 248 146 88 82
299 459 527 310 222 254 248 139 86 108
209 459 527 - 298 216 | . 254 248 136 82 112
327 4421 511 206 218 2481 ..248 134 79 116
334 426 |..o....] 282 222 248 248 132 771 118
356 410 ioaeo-| 1275 222 242 248 128 76 17
364 410 268 242 {ooeenl| 127 78 |oeeeean
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Monthly discharge of Lyre River at P'iedmgnt,, Wash., for the year ending Sept. 30,
1921.

[Drainage area, 49.5 square miles.]
' Discharge in second-feet. Run-off,
Month. , Per )
Meximoam. | Minimum, | Mean. sgltillare Inches. | Acre-feet.
e. .

258 128 232 4.69 5.41 14, 300
202 172 204 4.12 4: 60 12,100
364 278 311 6.28 7.24 19, 100
580 379 9,80 11.30 ), 800
696 - 364 10.3 . 10.73 28, 300+
511 268 377 7.62 8.78 , 200°
268 T2090 228 4.61 5.14 13, 600-
254 197 4. 59 b.29 14, 000-
282 242 262 5.29 5.90 15, 600
248 127 181 3.66 4.22 11, 160~
125 76 94,2 1.90 2.18 5,790
117 49 76.7 155 .73 4, 560
696 49 264 5.33 72.53 191, 000

ELWHA RIVER BASIN.
ELWHA RIVER AT McDONALD BRIDGE, NEAR PORT ANGELES, WASH,

Locartion.—In NE. I NW. 1/ sec. 33, T. 30 N,R.7W,at MecDonald Bmdge
614 miles above mouth and 8 miles southwest of Port Angeles, Clallamv
County.

DRAINAGE AREA.—262 square miles (measured on PL I, U. 8. Geol. Survey Prof
Paper 7).

Recorps avamLasLE.—October 8, 1897 to December 31, 1901; Oetober 1, 1918
to September 30, 1921.

Gage.—Since October 17, 1918, Stevens Water-stage recorder on left bank; in-
spected by A. L. Lofstrand and A. C. Wingo. Gage datum 206.29 feet
above mean sea level. A wire gage on bridge at same site, but at different-
datum, used 1897 to 1901.

DISCHARGE MEASUREMENTS,—Madeé from bridge

CHANNEL AND CONTROL.—Bed composed of gravel; shifting. Banks high.

EXTREMES OF DISCHARGE.—Maximum stage during year, from water-stage re-
corder, 6.9 feet at 2.30 p. m. February 11 (discharge, 10,100 second-feet);
minimum stage, from recorder, 0.70 foot at 6 p. m. September 11 (discharge,.
641 second-feet).

1897-1901; 1918-1921: Maximum stage recorded, 10.6 feet (wire-gage
datum) November 27, 1901 (discharge, 23,800 second-feet); minimum stage
recorded, 0.80 foot October 18, 1897 (discharge, 170 second-feet).

Ice.—Stage-discharge relation not affected by ice. .

Diversrons.—None.

ReauraTioN.—None.

Accuracy.—Stage-discharge relation changed October 3 and February 11, and
gradually over the periods November 4 to February 6 and June 1 to July 27.
Standard rating curve well defined between 500 and 5,000 second-feet; used,
October 1-3, February 7-11, and July 28 to- Septcmber 30. Parallel curveg
used October 4 to November 3 and February 12 to May 31. Shifting-contro]
method used November 4 to February 6 and June 1 to July 27. Operation
of water-stage recorder satisfactory except as noted in footnote to table of
daily discharge. Daily discharge ascertained by applying to rating table
daily mean gage height obtained by inspecting recorder graph or, for days
of considerable variation in stage, by averaging results obtained by applying
to rating table mean gage heights for shorter intervals. Records good. -

CooprErATION.—QGage-height record and some discharge measurements furmshed:
by Northwestern Power & Manufacturing Co.
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Discharge measurements of Elwha River at McDonald Bridge, near Port Angeles,
Wash., during the year ending Sept 30, 1921.

Gage Dis- Gage | Dis-
Date. Made by— h 1;. charge. Dgte: Made by— height. | charge.
Feet: | Secft.
May 11 | Lofstrand and Wingo..} -1.28 | . 1,240
June 7 | Kilgore and Wingo..._. 3.98 5, 250
10 |..... do_aaze-- 3.29 3,720
_Bept. 6 | John McCombs ........ 1.04 848
[ 2 PR L1 O .08 758

Daily discharge, in second-feet, of Elwha River at McDonald Bmdge, near Port
Angeles, Wash., for the year ending Sept. 30, 1921,

Day. Oct. | Nov.:| Decs.| Jan. | Feb. | Mar, | Apr. | May. | June. | July. {, Aug. ,Sepﬁ
| 1,900 | 1,350 2,760 | 1,260 | 2,550 | 1,040 | 1,040 | 3,250 |'3,290 | 1,760 | 1,120
2,480 | 1,350 (22,000 | 3,840 | 1,300 [ 2,280 | 1,030 | 1,040 | 3,750 | 2,840 |'1,760 | 1,040
4,630 | 1,260 3,200 | 1,260 | 2,280 | 960 | 1,010 | 3,840 | 2,620 | 1,600 | 857
6,550 | 1,200 [ 2,480 | 2,020 | 1,120 | 2,160 | 922 | 960 | 4,180 | 2,550 | 1,460 | 843
5,660 | 1,140 | 2,160 | 3,140 | 1, 1,080} 885{ 952 | 4430 | 2,480 | 1,300 |. 323
4,940 | 1,000 | 2,160 | 2,620 | 1, 1,820 | 864.| 968 | 5210|2410 | 1,450 | 836
4,200 | 1,030 1,930 | 2,280 { 1,120 { 1,710 | 836 | 1,020 | 5,480 | 2,550 | 1,600 | * 857
3,440 | 993 | 1,760 | 2,280 | 1,120 | 1,600 | 820 | 1,040 | 4,430 | 2,620.| 1,600 | 836
2840 | 955 | 1,710 | 2040 | 1,170 | 1,500 | 871 | 1,040 | 3,020 | 2,410 | 1,500 7
2,770 | 918 | 1,930 | 1,820 | 4, 1,600 | 976° 1,300 | 8,750 | 2,340 | 1,350 ' 751
4,070 | 880 [ 2,100 | 1,660 | 7,580 | 1,400 | 1,260 { 1,260 | 3,870 ; 2,410 | 1,300 }- 705
3,060 | 243 | 1,880 | 1,760 | 6,220 | 1,300 | 1,450 | 1,210 | 3,590 | 2,480 | 1,260 |, 688
2,690 | 915 1,820 | 1,710 [ 4,260 | 1,260 1,450 | 1,300 | 3, 2,480 | 1,260 667
2,620 | 871 1,500 | 3,740 | 3,360 | 1,160 | 1,800 | 1,710.| 3,620 | 2,550 | 1,300.) © 657
2,410 { 900 | 1,400 | 4,300 | 2,760 | 1,210 | 1,160 | 2,160 | 3,140 | 2,480 | 1,260 651
'9,340 ' 1,800 ] 1,350 | 3,140 | 2,340 | 1,500 | 1,120 ] 2,620 | 2,840 | 2,220 | 1,210 | 646
2,340 | 3,040'} 1,350 | 2,550 4 2,100,1 1,820 | 1,080 }-2,760 } 2,690 { 2,100 {'1,799:1 | 648
2,160 | 3,940 | 1,350 | 2,220 | 1,880 1,820 | 1,120 | 2,990 | 2,690 | 2,160 | 1,660 683
1,930 | 4,000 | 1,300 | 1,980 | 1,760 | 7,600 | 1,210 | 3,290} 2] 090 | %160 -
1,820 | 3,500 | 1,210 | 1,760 | 1,600 | 1,450 | 1,210 | 3,140 | 3,540 | 2,160 1,440
1,930 | 2,990 | 1,120 | 1,600 | 1,500 | 1,350 | 1,400 4,140 | 2,040 2,060
1,760 | 2,480 | 1,080 | 1,500 | 1,550 | 1,300 | 1,500 3,52 %(m 1,260 | 1080

2,100 | 1,980 | 1,120 | 1,450 | 2,040 | 1,210 | 1,350 3,360 | 3,220 1,
2,410 | 1,930 | 1,400 | 1,350 | 2,220 1,120 | 1,210 3,620 | 2,220 o1
2,220 | 2,300 | 1,800 | 2,280 | 1,120 | 1,160 |}3 700 | 3,670 | 2,100 © | 1,230
1,980 1,310 | 1,350 | 2,160:{ 1,040 | 1,080 3,590 | 1,080 | 857 3,450
1,980 |49 s0p | 1,750 | 1,450 | 2,280 | 1,020 | 1,040 3,670 | 1,820 | 836 | 2,550
1,980 3,590 | 1,300 | 2,690 | 1,010 | 1080 ,300| 1,820 | 829 | 2,060
1,710 3,140 | 1,300 |...._.. 1,010 1,(1)28 o ]3200| 1,820 836 1,450
1, 550 8,500 | 1,300 |- _ 992 | 1, 2,480 | 3,520 | 1,760 86 | 1,210
1,460 |,.oz-u.] 2,990 | 1,350 1,000 | 2890 .Ju..: 1,880 [, 885 |.coooon
g ~Roosdes nob ofesting Nov, 8.1, 2028 2 00, Dot bohuiiey 2o, Juls 5, nd Ad 10-35;
vy of e erpolation; for of ma y

comp?ﬁson with ﬂoév of near-by streams. Braced fgur A es show mean dlscharge for period's cated.

Monthly discharge of Elwha River at McDonald Brzdge, near Port Angeles, Wash.,
. for the year ending Sept. 30, 1921. .

. [Drainage aren, 262 square miles:] .
Discharge in second-feet. Run-off.
Menth., ] ] Per
Maximum, | Minimum. | Mean sqq?re Inches. | Acre-feet. -
mile.
‘a0 106 1222 170,000
1,880 7.18 8.01 112, 000
1,860 7.10 8.19 114, 000
2,160 8.24 9. 50 133, 000
2,320 8.85 9,22 129, 000
1,490 5.69 6.56 91, 600
1,120 4.27 4.76 66, 600
2,010 7.67 8.84 124, 000
3,670 14.0 15.62 218, 000
2, 290 8,74 10.08 141, 000
1,300 4.96 5.72 79, 900
1,110 4.24 4.73 66, 000
2, 000 7.63 103. 45 1, 450, 000
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PUGET SOUN:.D BASINS. - -

SKOKOMISH RIVER BASIN.
NORTH FORK OF SKOKOMISH RIVER NEAR HOODSPORT, ‘iIASH.

LocatioNn.—In SW. 14 sec. 5, T. 22 N., R. 4 W., at foothridge on Forest
Service trail to South Fork of Skokomish River, 4 miles below Lake Cush-
man and 4 miles northwest of Hoodsport, Mason County.

DrAINAGE ARBA.—91 square miles (measured on PL I, U. 8. Geol. Survey Prof,
Paper 7 and township plats). '

RECORDS AVAILABLE.—August 17, 1910, to September 22, 1911 February 1,
1913, to September 30, 1921.

Gage.—Stevens water-stage recorder on left bank just beiow trail bridge;
inspected by Phillip Abbey. Fragmentary recéds, 1910-11, obtained from

~ vertical staff 25 feet below bridge.

DISCHARGE MEASUREMENTS.—Made from cable about a xmle above gage or by

wading.

CHANNEL AND CONTROL.—Channel curved above gage; stra.1ght below gage for
200 feet. Banks high; not subject to overflow. Control composed of rock
and gravel; slightly shifting at extremely high stages.

EXTREMES OF DISCHARGE.—Maximum stage during year, from slightly damaged
record of water-stage recorder, 11.0 feet, probably on February 11 (dis~
charge, 5,680 second-feet); minimum stage, from recorder, 1.23 feet Septem-
ber 17-18 (discharge, 176 second-feét). :

1913-1921: Maximum stage estimated at 23.5 feet January 6, 1914 dur-
ing part of day when recorder was not operating (dlsclmrge, estimated 14,000
second-feet}; minimum stage recorded, 0.77 foot Septembar 28, 1918 (dis~
charge, 89 second-feet).

Icu.—Stage-discharge relation not a.ffected by ice.

Diversions.-—None.

ReauLatioN.—Flow regulated by natural stor&ge at Lake Cushman.

Accuracy.—8tage-discharge relation changed February 11-12. Two rating
curves well defined. Operation of water-stage recorder excellent except ag,
noted in footnote to table of daily discharge. Daily discharge ascertained
by applying to rating table mean daily gage height determined from recorder
graph by inspection or, for days of considerable variation in stage, by aver-
aging results obtained by applying to rating table mean'gage heights for.
shorter intervals. Records excellent

Discharge measurements of North Fork of Skokomish River near Hoodsport Wash.,
during the year endmg Sept, 30, 1921.

Date. . Made by— m ch]:;ge
Feet SecAt.
Dee. 31 | McCombs and Taylor.....coeoooeeo. - 5,83 1,820
8ept. 5| John McCombs. .o oooee oo etmemmearemnam—eeaeeencbmam——— 1.66 259
10 ... do. - e amvmcmm—eemaemcmeaceemeeameaem——nn L4 218




. PUGHT SOUND BASINS. 10

Daily discharge, in second-feet, af North Fork of SBkokomish River near Hoodsport,
Wash., for the year endmg Sept 30, 19.‘21

S

Day. . | Oct. { Nov, | Dec. | Jan. { Feb. | Mar,-| Apr. | May. | June. | July. | Aug. | Sept
1,620 | 854 | 1,150 | 598 | 628 | 1,320 524

2,160 | 836 (1,070 | 583 | 676|1,320°|'1,030 | 510 311

2,040 { 818|1,0307:. 538.| 708)1,360 | 040 | .469 | -
1,670 | 74 493 | '660 | 1,460 |. 884 | 442 271
1,670 |- 662 -0027] 448 |- 628 | 1,410| 866 | 416 254
1,420 | 614 | s12 403 61371460 's30|° 403 245
1,160 | . 630 }: 742} 403|613 | 1,500 { 848 416, 9
1,080 | 662 | 602! 890| '628|1,360 | 884 ‘ﬁ“ 2
1,000] ‘696 | 660{ 390" 1,190 " 812 | ' 4i8 226
908 | 1,340 | . 644 | 442 | 81 |1, 240 | 777 . 390 234
818 | 8,930 | 613 }: 553 | 902 ';,?0 812+ 378:] 206
782 [ 4,050 | 533 725 | '830 1, ‘2;8 8121 365 201
765 | 2,070| 6537 704 | 777 1,180°|" 830% 862 192
: 524 | 742l 1,2% 812 | 340 188
i 655 1 1,070 | 1, 798¢ 340 185

568 | 1,190 | 1,190 | 7237 328 1
{858 }1,240°0 1,070 | 676 | 383 +:476
568 |'1,100 | . 996 g;e 613 | 185
708 | 1,240 1,070 496 | 214
812 | 1,100 | 1, 260 . 403:| 340
oo T | Tase | s | H1| M7

N [ Xr ) 1

830 | 1,190 1,% 628 7 |
725 | 1,320 1,820 'Mzg, 341 538
660 | 1,500 | 1,280 [ 628'| 365 613
613 | 1,360 | 1,280 | 598 | . 328 | 1,600
583 | 1,110’ [*1, 860 | 207 | 1,360
568 | . 940 | 3, 1 {838t} . 276 |o 1,110

613 | 884 (1,1 5: 5.

813 |- 958..1,320 } " 824 |- 258.| 628
B e A R

Nore —Recorder npt 0] erating Dec. 3—11 Mar. 27 to Apr. 5,and Apt *45; discha:ge Dec. 3-11 estimated
by hydrographic: com: n twith- Quinsult Rﬁveﬂ, mterpo!stea for othise’ pur Braced: ugm-e shows
mean discharge for period indicated o .

b

ilit[om‘,hly dzscharge of North 'Fork of Skokomish River near Hoodsport ’Wash., for
. the year: endmgv ‘Sept. 80y 1931

foyet ) .o [Drainaga area, 91, §quare q‘:}l@s ]

B R ;

Dischargé in séeondzfeet. '

© Y Month, v I : Per : S h
B K ¢ v b Maxiwuin, | Minimum, | Mean. [isquste’ | Ttehes.: |" Acre-feet.
N et . . ' DT A mi}e.l cL i
4,440 T3l L0 180 0T, 101,000
3,810 | 1 142" 15.84 76, 800
2,626 766 | 1,290 |y, M2 . 16,37, . 79,300
3,080 679 | 1,210 15.33 74, 400
4,050 613 | 10| 123 12.81 62, 200
1, 430 52 805 |~  8.86 10.20 [ 49,800
902 | 300 610 6.70 7.48 36,
1, 500 813 961 10.6 12.92 59, 100
1,740 996 | 1,310 14.4 16,07 '
1,240 524 74 8 14 9.38 45, 600
613 254 . 378 4.15 478
1,600 176 <467, 5.13 5.72 27,800
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NISQUALLY RIVER BASIN.

NISQUALLY RIVER NEAR LA GRANDE, WASH,

Location.—In sec. 9, T. 15 N., R. 4 E., 1,200 feet below diversion dam of city
of Tacoma’s municipal power plant and 2}/ miles southeast of La Grande,
Pierce County.

DRAINAGE AREA.—287 square miles (measured on topographic map of Rainier
National Park, map of Rainier National Forest, edition of 1918, and Plate
IV, Water-Supply Paper 313).

REucorDs AVAILABLE.~October 1, 1919, to September 30, 1921; September 5,
1906, to October 31, 1911, fragmentary records showing total flow.

Gace.—Stevens long-distance recorder on left bank 1,200 feet below dam;
inspected by headgate attendants. Previous gages as follows: From Sep-
tember 5, 1908, to September 8, 1910, vertical staff in two sections on right
bank near site of present gage; January 1, 1910, to December 31, 1911,
vertical staff on right wall of canyon at power-house site.

DiscHARGE MEASUREMENTS.—Made from cable 250 feet below gage or by wading.

CHANNEL AND coNTROL.—Bed composed of bedrock and boulders. Banks high.
A considerable amount of glacial silt is deposited during summer, ca,usmg
control to change temporarily.

EXTREMES OF DISCHARGE.—Maximum stage during year, from- Water-stage
recorder, 12.8 feet December 30 (discharge, 11,800 second-feet). Probably
no flow at gage for parts of several days in September when entire flow was
diverted into power conduit.

* 1920-21: Maximum stage recorded on December 30, 1920. Probably no
flow at gage for parts of days when entire flow is diverted into power conduit.

Ice.—Stage-discharge relation not affected by ice.

Diversions.—City of Tacoma diverts water 1,200 feet above gage for power
purposes. Total monthly discharge is computed from determmatlons of
combined flow of river and power conduit.

Accuracy.—Stage-discharge relation permanent except as affected by silt, flushed
from conduit settling basin and from behind dam, July 21 to September 30.
Rating curve for normal control conditions well defined. Rating curves
parallel to normal curve used for short periods July 21 to September 20.
Shifting-control method used September 21-30. Operation of water-stage
recorder satisfactory. Daily discharge ascertained by use of discharge
integrator except for extremely high water, when discharge was determined
by applying to rating table mesn daily gage height obtained from recorder
graph by inspection or, for days of considerable variation in stage, by
averaging results obtained by applying to rating table mean gage heights for
shorter intervals. Records excellent except those for August and September,
which are subject to error owing to uncertain backwater effect of silt deposits,

Discharge measurements of Nisqually River near La Grande, Wash., during the year
ending Sept. 30, 1921.

Date. Made by— posge | Dis || Date. Made by— ke | e
. Feet, | Sec.ft. Feet. | Sec.St.
Qct. 4 | Evans and Lanning....| 10.04 6,280 || Jan. 5 | McCombs and Raiter...| 10.06 | 6,150
Dec. 30 | McCombs and Evans..| 12.65 | 11,400 || Aug. 26 | John McCombs.__....._ 180 512
Jan, 4 do. 9. 14 4,880 30 |ocewen L [ MRS, 2,48 165
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Daily discharge, in second-feet, of Nisqually River near La Grande, Wash., for thé
year ending Sept. 30, 1921.

Day. Oct. | Nov. [-Dec. | Jan. | Feb, | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1, 100 350 940 | 4,160 | 1,220 ( 2,780 751 | 1,270 | 1,800 | 1,420 304
1,770 3566 976 | 7,400 | 1,580 | 2,580 781 1 1,190 | 1,830 | 1,080 ) |
2,920 | 328 930 | 7,160 | 2,280 | 2,280 860 952 | 1,870 836 380 R
5, 620 281 | 1,370 | 5,370 | 2,630 | 2,050 | 1,020 952 | 2,040 778 .

3,940 2154.1,130 | 7,200 | 2,030 | 1,800 776 983 | 2,200 618 ¢0

2,720 185 904 | 3,980 | 1,840 | 1,580 622 911 | 2,260 722

2,230 | 106 | 6902740 1,570 | 1,300 | 528 | 934 | 2,640 | 802

2, 060 124 575 | 2,060 | 1,670 | 1,020 501 967 |'2,110 | 1,010 460

1, 420 112 820 | 1,590 | 2,240 9 | 512 905 | 1,740 857

1,130 71 1,040 | 1,240 | 4,680 786 554 | 1,340 | 1,640

1,780 49 | 1,850 | 1,010 | 7,900 748 965 | 1,310 | 1,580 753 35

1,980 441 1,420 | 1,120 | 8,680 622 | 1,120 | 1,180 | 1,620 738

1, 600 34 | 1,540 | 1,000 | 6,320 691 | 1,400 | 1,270 | 1,520 754 |» 400

1,860 64| 1,060 | 1,710 | 3,810 | 890°| 1,080 | 1, 1,380 | 737

2,110 (] 752 | 2,760 | 2,200 687 872 | 2,030 | 1,120 690

1,820 . 452 070 | 1,700 | 2,100 752 | 2,330 988 580

1,680 | 1,990 | 592 | 1,670 | 1,420 | 8,060 | 676 | 2,200| 885 708 40

1,320 | 3,360 652 | 1,480 | 1,200 | 7,500 964 | 1,930 846 641 370

1,030 [ 3,320 776 (1,310 { 1,110 | 4,250 { 1,120 | 1,820 | 1,180 764
834 | 2,820 652 | 1,050 | 1,140 | 3,020 | 1, 1,760 | 1,160 7

1,180 | 2,260 534 867 960 | 2,650 | 1,780 | 1,780 | 1,320 488 300
882 | 2,080 501 710 © 1,240 | 2,240 | 3,860 | 1,710 | 1,360 505 189
72 (2,190 462 738} 2,260 | 1,930 { 3,310 { 1,720 | 1,330 531 isef . 96
815 | 1,750 | 1,540 2,400 | 1,860 | 2,540 | 1,870 | 1,38D 686 50
800 | 1,720 | 1,400 | 581 | 2,400 | 1,960 | 1,940 | 2,230 | 1,350 | 624 106
759 | 1,760 | 1,130 560 | 2,180 | 1,920 | 1,750 | 2,100 | 1,270 505 114 124

; 646 | 2,000 | 1,600 | 566 | 2,180 | 1,320 | 1,550 | 1,670 | 1,070 | 508 | 121 162
757 | 1,630 | 3,340 586 | 2,510 968 | 1,480 | 1,400 928 468 298 357
655 | 1,270 | 3,950 938 1 1,600 | 1,260 980 476 256 173

1, 060 {10, 300 892 | 1,460 | 1,180 | 1,300 494 281 122

522 [oaeoe 6,360 806 |....... 1,560 |.c...-. 588 | 252 | ....._

NoTE.—Qage-height record net satisfactory on days for which daily discharge is not shown. Braced
$igures show mean discharge for iods included as determined from study of gage-height graph and
record of flushing operations furnished by city of Tacoma.

Monthly discharge of Nisqually River and Tacoma power conduit near La Grande,
Waskh., for the year ending Sept. 30, 1921.

[Drainage ares, 287 square miles.]

Discharge fn second-fest. Combined run-off.
Combined. ’ | Combined.
Month.

River | Conduit ) Acre~" -

Maxi- | Mini | (mesn) | (mean) . Per | Inches. | “pop”

. ean. | square
mum. | mum. oo

6, 260 1,020 1, 590 574 2,160 7.53 8.68 133, 000
3,870 526 1,070 1, 610 5.61 6.26 95, 800
10, 900 1,070 1, 630 589 2,220 7.74 8 92 136, 000
7,860 2,100 |. 562 2,650 9.23 10. 64 163, 000
9, 170 1, 430 2,620 480 3, 100 10.8 11.25 172, 000
8530 | ... 2, 040 459 2, 500 8.71 10. 04 154, 000
4,320 885 1,280 424 1,700 5.92 6. 60 101, 000
2, 690 1,320 1, 500 385 1,880 6.55 7.56 116, 000
2, 980 1, 1, 400 336 1,830 6. ?g 7.12 109, 000
1,790 708 315 1,020 3. 4.09 62, 700

. - 331 319 650 2.28 2.61 ,
....... 102 354 456 1.59 177 27, 200
10,900 |ocevoaees 1, 360 444 1,810 6.31 85.583 | 1,310,000

NoTE.—Combined results are comparable with results Ereviuusly Igublished for Nisqually River below
Little Nisqually River, near La Grande, Wash., also for Nisqually River near and at La Grande, Wash
For record of the power conduit see p. 26.
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EAST CREEK NEAR-ELBE, WASH,

Location.—In NW. Y4 sec. 32, T. 15 N., R. 5 E., in Lewis County, at Lutkens
ranch, 114 miles above mouth and 134 miles southwest of Elbe, Pierce
County.

DRAINAGE AREA.—Approximately 1134 square miles (measured on Forest Serv-
ice map). ‘

RECORDS AVAILABLE.—August 12, 1918, to September 30, 1921..

Gage.—Vertical staff ‘on left bank about 6 feet above' wooden artlﬁclal control;;
read by Charles Lutkens. °

DriscEARGE MEASUREMENTS.—Made by wading or from footbndge at gage.

CHANNEL AND CoNTROL.—Bed composed of clay and gravel. Banks fairly high;
may be overflowed at extremely high stages. Artificial wooden contral.
Stage of zero flow, as determined September 9, 1919, gage height 0.01 foot;
August 7, 1920, gage height 0.17 foot.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 6.7 feet at 4
p. m. March 17 (discharge, 778 second-feet); minimum stage recorded, 0. 42
foot August 16 and September 15-17 (discharge, 2.6 second-feet).

1918-1921: Maximum stage recorded, 8.2 feet at 3 p. m. January 22,
1919 (discharge, 1,430 second-feet), minimum stage recorded, 0.35 foot and

. 0.36 foot September 15-29, 1918 (discharge, 1.6 second-feet).

‘Ice.—Btage-discharge relation not affectbd by ice.

Diversions.—None.

ReaguratioNn.—None.

Accuracy.—Btage-discharge relation praetma.lly permanent during year. Ratmg-
curve well defined below 550 second-feet. (age read to hundredths twide

~ daily. Daily discharge ascertained by applying mean daily gage height to-
rating table. Records excellent except for extreme low water.

Discharge measurements of East Creek near Elbe, Wash during the year endmf
Sept. 30, 1921.

N

[Made by ‘.T ohn McQombs.]
Gage Dis- : ' Gage Dis-
Date. height. | charge. Date. height. | charge.
Feet. Sec.-ft. Feet. Sec.-ft.
X U 149 448 | May18 L72| €85

AT 149 450 200111000 O I CH
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Daily dzscharge, in second-feet, of Kast Creek near Klbe, Wash., far the year endwg
. Sept. 30, 1921.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar, | Apr. | May. | June. | July. | Ang. | Sept.
30 76| ‘2054 85| 172 6] 64| 3B 15 3.9/ 3.4
23 82" 431 66| 147 47 54 34 15 3.9 4.6
2851+ 75| 32| 186] 127) c48): 381 M 88! 54
25| 138 | 366 79| 105 39| 44 42113 |[. 36| 5.3
24| lo7| 240 67| - 86 36 3] al 12 |- 86 50
% 83 197 | * 58 76| 33 12 8| 1 3.4 4.8
2t!" 93| 107 114 47 g T 39 271 ‘9.4 g!? ’ ts'
w20 F 110 (82| 272 44|, 34| 90 2| 87{ 31| 42
19| 164 69| 431 45| 35| 804 337 8] 181l 3.9
18] .18 36 8 39 gg . 62 0( 791 30l 34
18 188 M1 1087 59 2| 7.6} 729432
18| 121 213|138 66 68| .24, _7.3 29] - 3.0
17 82| 258 | 120( 156 50 71) 24],69] 29] 238
20 72| 147 89| 314 43 107 21 6.7 22 .26
90 69| 156 74 722 38 88 22 67{ 62 28
300 7l 0120 @4l 487 ). 55| . -.60.1 28] 6.2].11 4 . 4%
243 70 [ "110 62| 258 90 60 2%| 59| 747 15
189 70 79 59| 156 90 59 ¢! 57681 12
140 65 69 57 1238| 109 57 Ml 5T CHG[ TS
156 75 56 66 90! 197 60 R 571,44 18:
us| 7| 5] 10| 7| 18| | 207 56| 40| 84
- 107:'1 118 | 458184 951 98 54 221.53| 8% &
- SS———— 106 | 102 , L), 172]. 90 85 53 251 . 50} 38, 14
26.-_...--““-. .49, L9 B3] 4B - 22 480" %g ;18
. 437 - 87 74 38 18| 4.6 L1
41 o5l 750 33| a8f 4.8 &2l 12
:.39 s1] 80| 33 5] .44] 31l 10
38 50 65| '35{ -16] "L.2{-+B 1+ 82
35 17 36 4.0) 83 fageeeon

< T Y T T

No'm .—~—QGage not read Nov 21 and May 17, and tecord for June ;261-27 andi July 3-5 tmyed hrf fire
discharge ascertained by companson with flow of Little Nisqually River or by mterpo?m‘

Monthly discharge ‘of Bast Qre@k’ygaz‘ ’El‘bg, Wash.; for the yedr ending Sept. 30, 198y}

Discharge in second-feet. . R 2in
. A ' L un-q
Month. ! : I acre-feet.
Maximum. | Minimum.| Mean. -
2 T N T
Qctober. ... eenon S 7T 35 | uy Y. 70m
Notvoembar_ : : ’ 300 17 o] 4me
— 582 65 - 132° 8,120
January ..... 431 43 135 8,300
February. 431 56 127 7,050
R R AN m)e s | s L Tl
April.” o ' e 28 671 '8,
Y 2% SR S A £ 467 32 55.8 3,430
June 42 15 26.9 1,600
July. ' 15 © 4.0 -7.81 480
Augyst serey - 11 . 28] 3% 242
September —— z - 31 -2.6 7.78 463
The year. . 722 2.6 73.8 53, 400

LITTLE NISQUALLY RIVER NEAR ALDER, WASH,

Locu'mN.——In NW. 1{ sec. 16, T. 15 N, R. 4 E,, in Thurston County, 1, 500
feet above mouth, 3,000 feet from dlverslon dam of city of Tacoma's power
plant and 134 miles southwest of Alder, Pierce County.

DRAINAGE AREA.—28.5 square miles (measured on Forest Service map). -

RECORDS AVAILABLE.~—August 1, 1920, to September 30, 1921.
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Gagr.—S8tevens continuous water-stage recorder on left bank; instalied April 16,
1921; inspected by employees of city of Tacoma. Previous gages as follows:
August 6 to September 20, 1920, gage heights obtained from reference
point in rock at site of present gage and at same datum; September 30 to
December 30, 1920, staff gage at same site but at datum 17.0 feet lower
than that of present gage; January 1-27, 1921, staff gage at practically same-
site but at datum 0.22 foot lower than that of present gage; January 28 to
April 19, 1921, staff gage at present site but at datum 0.12 foot lower than
that of present gage. All gage readings referred to present datum.

DiscHARGE MEASUREMENTS.—Made from cable or by wading. .

CHANNEL AND CONTROL.—One channel at all stages. Banks high; not subject.
to overflow. Control is riffle in heavy boulders 100 feet below gage. At

_ extremely high stage, gage is in riffle.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record, 6.15.
feet at 11 a. m, December 30, 1920 (discharge, 1,920 second-feet); minimum
stage recorded, 0.98 foot September 16 and 17, 1921 (discharge, 8.2 second-
feet).

Ics.—Stage-discharge relation may be~qlightly affected by ice during severe
winters.

Diversions.—None.

REGULATION.~None. .

Accuracy.—Stage-discharge relation permanent. Rating curve well defined
below 1,500 second-feet. Staff gage read to hundredths once daily prior to
April 19, 1921, after which, except as noted in footnote to table of daily
digcharge, operation of water-stage recorder was satisfactory. Daily
discharge prior to April 19, 1921, ascertained by applying daily gage height
to rating table; thereafter by applying to rating table daily mean gage height
obtained from recorder graph by inspection. Records April to September
1021, excellent; others good. :

Discharge measureiments of Little Nisqually River near Alder Wash., for the pertod
Aug. 9, 1920, to Sept. 30, 1921.

Gage Dis- Gage | Dis-
Date. Made by— heiZ%t. charge, || D8te- Made by— hel%%t. charge.
1920. Feet. | Sec.-ft. 1921. Feet., | Sec.ft.
Ang. 9! R.B. Kilgore........_. 1.08 115 || May 18 John McCombs ........ 2.13 176
Sept. 2]'? H. Vg Newton......... %gg ﬁg Aug. 26 [noi@0ccnmeoeeeeees 1.02 10.3
..... [ . :

Daily discharge, in second-feet, of Little Nisqually River near Alder, Wash., for t}w
years ending Sept. 30, 1920 and 1921.

Day. Aug. | Sept. Day. ‘Aug. | Sept. A Day. Aug. | Sept.

12 12 110
12
§ 2 2
» B 12

12 . 12 26. . 12 170
o . 27 16
2l - 12 158 24

B u 2 ) & ‘

12 %
12 1 DO 32 |ociaenn
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%5

Dazly discharge, in second-feet, of ‘Little stqualty River near Alder, Wash., Sor the
years ending Szept 30 1920 and 1921—Continued.

Day. Oct. | Nov. | Dec. | Jan, | Feb. | Mar. | Apr. | May, |June. | July. | Aug. | Sept.
44| 154 46| 151 40| 10¢| 54| 88, 50| 13 15
44| 165)1,130| 106, .355| 100| 142| 86| 44 12 14
48| 134] 'soa| 213| 317 ‘95| 124| 86| 41| 12 13
38| 200| 548| 170| 263 80[. 116 8’| 12 | 12
38| o204 7e0| 156 213] 77| 104 33| 12 12
38| 165| 464| 12| wo{ 74| 100} s0|. 32| 13 10
35| 131| 209] 142] 151] 65| 98 0] 12 10
33 120| 200| 1s6| 12¢4] 62| 9 21 12| 10
32| 101| 9] 27| 08| 62| 88 25| 12 10
32| 24| o7] 42| 04| 8| @l e| = L 12 | 10
30 100130 90| o7| wo| e8| 2a[12.] 95
27| 218 he{ 92| 83| 160 138 60| 2 U 2.0
43 138 428| 77( 27| 1| &| 2| 10 2.0
33| 191| 209| 330 71| 151 160 61 2| 95 9.0
32| 142| 888 203| 70| 16| 168| s8] 20| 10 | 9.0
160 | 12¢] 500] 75| 442| n2| 22| 54| 20| 98] 86
48| 120 | 240 147|180 | 83| 202] 1| 20| 10 8.2
588 | 154 | 213| 124!no010| 08| 170 51| 20| 20 10
453 | 78| 186| 116| 628 | 178 | 144 | 55| 20| 14 28
401| 154) 140( 108! 33| 191! 18| B4 18| 12 2
305| 133| 116 104 246 26| 18| 53| 17] 12 71
346| 116| ‘97| 240 10| 09| 131| 2| 16| 11 44
401 | 104| 93| 240! 191| 375| 124| 45 16| 10 33
275 | 320 336 | 186 | 2r2| 127| 43| 15| 10 25
200 | 260 81| 21| M2] 48| 14110 28"
336 | 109 17| 215 122 41 13 10 20
308 | 232 138| 1e4| ‘93] 4| 12| 10 31
206 | 672 60| 101| so| 33| 12|10 40
82| 6712 16| 213| 72| 32| 12| 10 a3
178 | 1,920 52| 181| 74| 48 12| 95| 30

1,180 108 85 ; “| 90| ...

NotE.—Gage not read Aug. l_ﬁﬁ 15, 16, 22,23, 31. Sept 1-8, 10-15, 17-20,

not operating June 4-9, 192:

“and Dee. 31, 1920; rooorder
for East Creek

by comparison w ith reco

figures show mean discharge for periods includ

N

Monthly discharge of Little Nisqually River near Alder, Wash., for the years endmg
Sept. 80, 1920 and 1921.

(Dmingaxe area, 28,5 square miles.]
Discharge in second-feet. Run-off,
Month, ‘ Per’
Maximum. | Minimum.| Mean, sqnin'e Inches. | Acre-feet.’
. mile,
83 12 17.1 0. 800 0.69 1, 050
14 124 4.35 4.85 7,380
L,200]. 48 24 7.88 2061 13,80
588" 27 187 6. 56 7.32 11, 100
1,920 104 305 10.7 12,34 18, 800
1,130, 71 274 9.61 11.08 16, 800
1,130 104 308 10.8 1125 17, 100°
1,870 52 B 114 9.72 11,21 17,000
508 57 161 5.86 6.30 9, 580
224 72 130 4.56 5. 26 7,990
32 60.0 2,11 2.35 3, 570
50 12 22.8 . 800 .92 1, 400:
2 - 9.0 11.3 . 396 .46 6058
. n + 8.2 20.0 .702 .78 1,190
1,920 82| 184 575 78.33 119, 006
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- TACOMA POWER CONDUIT NEAR LA GMGE WASH.

LOCATION.—ID sec. 9, T. 156 N., R. 4 E., in Thurston County, 750 feet below
headgate at diversion dam of city of Tacoma’s mumclpa.l power plant and
234 miles southeast of La Grande, Pierce County.

RECORDS AVAILABLE. —October 1, 1919, to September 30, 1921

Gage.—Stevens long-distance recorder on right side of conduit, 7 50 feet below
headgate; inspected by headgate attendants.

DiscHARGE MEASUREMENTs.—Made from footbridge at gage or by wadmg

CHANNEL AND CONTROL. +~—Open concrete-lined. canal. for 50 feet below gage

" merging into concrete-lined tunnel 1.9 miles in length.

EXTREMES OF DISCHARGE.—Mazimum stage during year, from water-stage
recorder, 10.0 feet on January 3 (discharge, 878 secom:kfeet) No ﬁow when
- waste gates are opened wide for cleaning settling basin. ’

1920y-1921: Maximum stage, from water-stage recorder, 10.0 feet Feb-
ruary 16, 1920, and January 3, 1921 (discharge, 878 second—feeb) No flow
when waste gates are opened wide. -

Ice.—Stage-discharge relation not affected by ice. ' ;

RecurarioN.—Flow regulated at headgate to meet requlrements of power plant

Accuracy.—Btage-discharge relation permament Rating curve well defined.
Operation of water-stage recorder satisfactory except as noted in footnotée'
to table of daily discharge. Daily discharge ascertained by use of discharge

.. integrator. Records. excellent except for periods When recorder was not
operating satisfactorily, for. which they are’ fair. -

Discharge measurements of Tacoma power condutt near La G’mnde Wash., dur‘mg
the year ending Sept. 30, 1921.
*  [Made by John McCombs.]  * *

. T K Gage Dis- ..
Date.v L heisgght. charga, -

: - - o ‘| Fest. | Secoft.  °

Aug. 26 - - e a1
- S — 5. 11 331

Daily dzscharge, in second feet of Tacoma gower condmf, near La Grande, Wa.sh,,,
for the year ending Sept. 30, 1921.

Dec. {.Jgn..| Feb. | Mar. | “Apr. | May. | June. | July. | Aug. | 8spt.”
594 | 527 | 52| 450 | 490| 496 | 371 866| 328 362
502 | 458 | BI8|..470| 4521 441 | 351| 324| 328 352
506 | 580| 520( 436 | 384 416| 368 252| 325 352
500 | 590 508 460 | 439 | 406 | 331| 252| 328 257
567 i 499 [ 457 | 441 | 408| 240! 324 328 239
509 404 | 306 | 425| 406 | 335 323 365
595 500 418 | 474 312 | 210 365
592 | oon | 518 384 | 405| 2348 | . 388| 330 367
600 |/ T4 ggg -, 424 | 346 | 318] 338 346
612 503 |} 4ee'| 899|425 381 328 356
596 497 407 | 410{ 336 | 328 32 263
578 489 414 255 | 3241 310 347
605 | 500 | 476 422 | 353| 358 | 3 300 | 308
605 | 578 |. 543 580} 425| 324 348 224 %ﬁ
614 | 570 | . 510 | 498 | 400 | 256|352 | 325| 326|. .

- 542 | - b606| 473 | 897 | 862| 352 306| 320 296

507 | 582 | 04| 470 420 364 | :235 |: 437 306

590 | T 565 | B0B | 456.1..420| 402} 352] 284! 321 [ . 316

568 | 547 | 498| 4841 438 411 334 | 342 41t

600 573| 407| 380} 450 372 331 362 316 423

508 | 876 | 474 | 463 -454| 327 340| 344 | 2381 ‘402

610 | 576 43477 463 368 | 354 | 330 :‘&
470 | 453 | 44271486 | 362 | 358 | 360 . 347

610 (" 575 | 454 | 420} 344 | 334 340 |- 236 | 338 | o407

544 4477 40| 3561 324| 340 | 338 8I2

568 | 504 437 | 424 | 390 350 | 333 | 388

578 | 511 425 | 396 | 334 | 343 | 321 ﬁ

571 | 518 426'] 433 | '3 343" 2841 . 40

- 552 430 | 438 | 352 3587 '324| 336 444
551 | 418 4034 .430| 35| 340| 328/ . 323 439
564 | 514 VY I B 17 8 250 | 860 |-coeeen -

Nore.—Water-stage recorder not operating satisfactorily Nov. 2528, Jan, 5-12, Mar. 7-13, Apr. 9-12+
and July 18; discharge interpolated. Braced figures show mean discharge for periods indi eaied
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Monthly discharge of Tacoma power conduit near La Grande, Was};., for the year
ending Sept. 30, 1921.

i -feet. :
Month Discharge in second-feet Run-off in
Maximum. | Minimum. | Mean. acre-feet.
494 574 35, 300
462 539 32,100
546 589 36, 200
416 552 33,900
364 480 26, 700
380 459 28,
344 424 25, 200
256 385 23, 700
240 336
230 315 19, 400
210 319 19, 600
239 354 21, 100
210 444 321, 000

PUYALLUP RIVER BASIN.
PUYALLUP RIVER NEAR ELECTRON, WASH,

LocaTion.—In NE. 34 NW. 14 sec. 3, T. 16 N., R. 6 E., 1,000 feet above intake
of Puget Sound Power & Light Co.’s lume, a quarter of a mile below Mowich
River, and 10 miles southeast of Electron, Pierce County.

DRAINAGE AREA.—91 square miles (measured on Pl IV, Water-Supply Paper
313).

RECORDS AVAILABLE.—January 1, 1909, to September 30, 1921.

Gage.—Friez water-stage recorder on left bank at gaging bridge 1,000 feet
above intake; inspected by William Chambers. Datum lowered 1.00 foot
on March 9, 1918.

. DIsCEARGE MEASUREMENTS.—Made from gaging bridge at gage.

CHANNEL AND CoNTROL.—Channel straight for 150 feet above and below gage.
Banks high and wooded. One channel at all stages. Bed composed of
boulders and glacial débris; shifting. '

EXTREMES OF DISCHARGE.—Maximum stage during year, from water-stage
recorder, 5.72 feet at 8 a. m. December 30 (discharge, 2,670 second-feet);
minimum stage, from recorder, 1.27 feet on September 15 (discharge, 162
second-feet).

1909-1921: Maximum stage, estimated from partial gage-height record,
6.4 feet at noon December 18, 1917 (discharge, 4,800 second-feet); minimum
discharge, estimated 112 wsecond-feet December 24, 1914, when stage-
discharge relation was affected by ice,

Ice.—Stage-discharge relation slightly affected by ice except during mild winters,

Diversions.—None above station. '

ReguraTION.—None.

Accuracy.—Stage-discharge relation changed frequently during year; not
affected by ice. Standard rating curve well defined below 1,000 second-
feet. Parallel curves used October 1-4, October 4 to December 30, Decem-
ber 30 to February 10, February 11 to March 17, March 18 to April 22,
April 22 to August 11, September 16-20, and 21-30. Shifting-control method
used August 12 to September 15. Operation of water-stage recorder satis-
factory. Daily discharge prior to January 2 ascertained by applying to
rating table mean daily gage height obtained by inspecting recorder graph
or, for days of considerable variation of stage, by averaging results obtained
by applying to rating table mean gage heights for shorter intervals; subse-
quent to January 2 daily discharge determined by use of discharge inte-
grator. Records good. :

CoorErRATION.—Puget Sound Power & Light Co. furnished gage-height record
and made most of discharge measurements,

84390—24{—wsp 532——3 This capy is PUBL’C P"GPERTY and is not te

be removed fram tie ofcial files, PRVATE POSSERSION
1§ UNLAWFUL (R. S. Sup. Vol. 2, pp. 360, Sac 740 )
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Discharge measurements of Puyallup River near Electron, Wash., during the year
ending Sept. 30, 1921.

Gage Dis- Gage | Dis-

Date. Made by— . | pgicht. charge. Date. Madf, by— height. | charge.
Feet. | Sec.ft. Feet. | Sec.ft.
Oct. 18 409 1.74 342
31 336 1.85 361
Nov. & 251 2.30 544
15 190 2.30 536
Dec. 17 283 2.20 486
Jan. 12 410 2.22 519
21 350 1.31 171

Feb. 1 249
21 34 i T, 1.35 186
Mar. 8 402 John McCombs. . 1.34 174
14 ‘1. 261 24 | William Chambers. 1. 67 287

Apr 1 . 322

Daily discharge, in second-feet, of Puyallup River near Electron, Wash., for the
year ending Sept. 30, 1921.

Nov. | Dec. | Jan. | Feb, | Mar. | Apr. | May. | June. | July. [ Aug. | Sept.

3156 3 990 257 739 320 433 818 933 649 454
308 372 | 2,010 274 672 323 421 837 715 636 326
1,400 271 681 383 921 596 509
276 1,150 247 627 278 365 082 551 540 282
256 1 235 543 264 365 996 563 846 250
243 216 491 255 347 | 1,190 509 704 287
234 349 439 3 1,450 742 803 286
226 402 392 241 350 | 1,140 821 756 322
217 615 363 253 707 663 295
214 1,920 348 308 428 922 697 585 254

BEE BRRRY SHUS7 SEERE BBE

, 260

887

721

610

509

451

414

402

417 | 1,080 286 397 424 874 680 184

562 830 264 350 568 74 664 703 182
207 600 681 262 317 656 688 642
408 485 545 613 296 773 603 617 617 194

T 664 481 489 | 1,290 | 284 726 565 621 651 205
866 455 434 | 1,160 336 715 589 657 618 296
752 429 401 790 367 704 682 666 487 389
642 385 357 646 685.] 751 623 486 339
522 351 335 540 758 679 886 576 450 671
578 321 606 1,220 678 852 635 411
578 309 | 1,060 439 689 864 701 392 337
472 345 297 873 438 648 765 911 727 200
468 345 282 801 426 563 841 869 664 325 342
472 326 284 710 382 505 764 820 628 330 476
464 664 286 740 357 649 775 607 358 408
416 | 1,180 278 785 342 462 551 707 812 427
400 | 1,040 262 |.oeeee 510 533 801 617 477 390
384 | 2,050 b 3 IO 330 | 448 610 | 1,070 637 467
....... 1,200 | 247 ... 3200....._.| 728 ......[ 635 450 foeoenon

Monthly discharge of Puyallup River near Electron, Wash., for the year ending
Sept. 80, 1921.

[Drainage area, 91 square miles.]
Discharge in second-feet. Run-off.
Month. Per
Maximum. | Minimum. | Mean. sqv.ha.re Inches. | Acre-feet,
mile,

1, 580 342 591 6.49 7.48 36, 300

866 202 391 4.30 4.80 23, 300

050 253 456 5.01 5.78 28, 000

2,010 247 574 6.31 7.28 35, 300

1,920 216 669 7.35 7.65 . 37,200

, 200 262 504 5. 54 6.39 31, 000

1,220 241 421 4.63 5.17 |- 25, 100

841 343 559 6.14 7.08 34,400

1,450 565 871 9. 57 10. 68 51, 800

933 551 661 7.26 8.37 40, 600
803 325 548 6. 02 6. 94 33, 700"

671 180 325 3.57 3.98 1, 360

2,050 " 180 547 6.01 81.60 396, 000
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PUYALLUP RIVER AT ALDERTON, WASH,

Locarion.—On line between sec. 25, T. 20 N., R. 4 E,, and sec. 30, T. 20 N.,
R. 5 E,, at highway bridge 1 mile north of Alderton, Pierce County,. and
114 mlles above Stuck River.

DRAINAGE AREA.—410 square miles (measured on Pl IV, Water-Supply Paper
313).

RECORDS AvVAILABLE.—November 20, 1914, to September 30, 1921.

Gacge.—Chain gage on highway bridge; installed December 15, 1920; read by
Mrs. H. D. Foster and Miss Edith Johnson. Vertical staff in two sections
on downstream side of bridge pier on right bank used prior to January 15,
1920. Several temporary staff gages just below bridge used January 16 to
December 14, 1920. Datum of gage lowered 1.00 foot August 5, 1918.

DiscHARGE MEASUREMENTS.—Made from bridge at gage or, occasionally, from
bridge 214 miles upstream.

CHANNEL AND cONTROL.—Bed composed of silt and gravel; shifting. Right
bank is overflowed at gage height about 9 feet; left bank high and not sub-
ject to overflow.

EXTREMER OF DISCHARGE.—Maximum stage recorded during year, 7.58 feet at.
2 p. m. December 30 (discharge, 11,200 second-feet); minimum stage re-
corded, 0.70 foot September 16 (discharge, 460 second-feet).

1915-1921: Maximum stage recorded, 12.6 feet at 8 p. m. December 18,
1917 (discharge, 19,300 second-feet) ;minimum discharge recorded 342 second-
feet Octoher 10, 1919

Ice.—Stage-discharge relatwn glightly affected by ice for short periods during
severe winters.

Diversions.—None.

REeGuLATION.—The operation of Puget Sound Power & Light Co.’s plant at
Electron does not materially affect natural flow as.the pondage -utilized is
small.

Accuracy.—Stage-discharge relation changed October 4 and December 29,
and gradually December 30 to February 11. Three rating curves fairly
well defined. Shifting-control method used December 30 to February 11.
Gage read to half-tenths once daily October to December; to hundredths
once daily thereafter. Slight: diurnal fluctuation. Daily discharge ascer
tained by applying daily gage height to rating table or by shifting-control
method. Records good.

‘CoopeRrATION.—Gage-height record furnished by Inter-County River Improve-
ment Commission of King and Pierce counties.

Discharge measurements of Puyallup River at Alderton, Wash., during the year
ending Sept 30, 1921.

Date. Made by— hgia t. ch]:)alrsge. Date. Made by— hgiﬁxet. chlgge.
Feet. | Secft. Feet. | Sec.ft.

Nov. 8 | John McCombs ........ 141 712 || Feb. 12 | Calkins and Lee....._. 5.01 | 7,760
. 2.28 1,650 || Mar. 29 1.94 | 1,550
7.18 | 10,800 {| June 1 2.73 | 2,430

4,73 6,600 || Aug. 10 1.67 | 1,240
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Daily discharge, in second-feet, of Puyallup River at Alderton, Wash., for the year
ending Sept. 30, 1921.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
910 | 1,390 | 5,310 | 1,060 | 3,050 | 1,020 | 1,710 | 2,280 | 2,910 | 1,400 | 1,110
910 | 1,340 | 9,950 | 930 | 2,780 | 1,110 | 2,040 | 2,280 | 2,040 | 1,400 840
860 | 1,220 | 6,770 | 1,020 | 2,520 | 840 | 1,710 | 2,400 | 1,600 | 1,400 800
910 | 1,390 | 5,310 | 1,020 | 2,520 720 | 1,250 { 2,400 | 1,600 | 1,200 680
730 | 1,340 | 7,150 | 1,160 | 2,160 | 885 | 1,600 | 2,520 | 1,600 | 1,110 680
650 | 1,120 | 3,950 | 885 1,820 840 | 1,400 | 2,780 | 1,500 | 1,160 600
770 | 1,010 | 3,630 | 1,020 | 1,820 | 840 | 1,200 | 3,950 | 1,600 | 1,400 630
650 910 | 3,050 | 1,400 | 1,400 840 | 1,060 | 2,910 | 2,160 | 1,600 680
575 815 | 2,520 | 2,040 | 1,400 800 | 1,200 | 2,520 | 1,820 | 1,600 800
575 910 | 2,400 | 6,580 | 1,400 720 | 1,250 | 2,780 | 1,600 | 1,250 630
540 | 1,610 | 2,280 | 7 530 | 1,300 930 | 1,250 | 2,280 | 1,710 | 1,250 600
505 | 1,390 | 1,500 | 7,530 | 1,200 | 1,060 | 1, 2,520 | 1,600 | 1,200 565
575 | 1,390 | 1,710 | 5,670 | 1,160 | 1,110 | 1,160 | 2,400 | 1,600 | 1,250 495
610 | 1,120 | 2,520 | 3,630 | 1,060 975 | 1,300 | 2,280 | 1,600 | 1,400 495
540 | 1, 3,190 | 2,650 | 1,060 840 | 1,400 | 1,820 | 1,500 | 1,400 495
650 | 1,170 | 2,520 | 1,930 | 1,500 840 | 2,160 | 1,500 | 1,400 | 1,250 460

1,120 | 1,010 | 2,400 | 1,710 | 4,450 | 800 | 2,520 | 1,400 | 1,400 | 1,250 495
3,070 | 1,010 | 2,040 | 1,500 | 6,770 | 640 | 2,780 ( 1,400 | 1,400 | 1,400 565
2,780 | 1,220 | 2,160 | 1,600 | 4,110 800 ; 2,040 | 1,820 | 1,500 | 1,200 { 1,110
2,500 | 1,120 | 1,820 | 1,500 | 2,010 | 975 | 2,780 | 1,820 | 1,400 | 1,060 975
1,970 | 1,010 | 1,820 | 1,400 | 1,820 | 930 ' 2,040 | 2,280 | 1,300 | 1,020 | 1,300
1,610 | 1,120 § 1,500 | 1,400 | 1,820 975 | 1,930 | 1,710 | 1,400 975 1 1,110
2,500 | 1,010 | 1,250 { 4,960 | 1,820 | 4,960 | 1,930 | 2,160 | 1,500 | 840

1,850 | 1,340 { 1,300 | 4,110 | 1,710 280 | 2,040 | 2,280 | 1,600 760 760
1,610 | 1,610 | 1,200 | 3,480 | 1, 1,820 | 2,280 | 2,280 | 1,600 720 680
1,730 | 1,220 | 1,200 | 3,050 | 1,600 | 1,820 | 2,160 | 1,710 | 1,400 | 720

, 500 | 2,780 | 1,200 | 2,520 | 1,500 | 1,930 | 1,820 | 2,040 | 1,400 680 | 1,110
2,100 | 5,890 | 1,500 | 2,650 | 1,300 | 1,930 | 1,400 | 1,710 | 1,300 760 | 1,400
1,730 | 5,800 | 1,060 , 500 280 | 1,300 | 1,710 | 1,400 840 | 1,110
1,500 {11,000 | 1, 250 » 200 1,400 | 2,280 | 1,400 | 885 885
....... 6,580 | 1,160 X 1,820 |.__....] 1,400 | 840 | ______

Monthly discharge of Puyallup River at Alderton, Wash., for the year ending
Sept. 30, 1921.

[Drainage area, 410 square miles.]

Discharge in second-feet. Run-off.
Month. . Per
Maximum. | Minimum. | Mean. s;gxﬂare Inches. | Acre-feet.
e.

6,740 1,120 2,330 5.68 6.55 143, 000

3,070 505 1,320 3.22 3. 59 78, 600

11, 000 815 2,030 4,95 5.71 125, 600

9, 950 1, 060 2, 790 6.80 7.84 172, 000

835 2,710 6.61 6. 88 151, 000

6, 770 1,060 , 040 4,98 5.74 125, 000
4,960 640 1,340 3.27 3.65 79, 700
2,780 1, 060 1,710 4,17 4.81 105, 000
3,950 1, 400 2,210 5.39 6.01 132, 000
2,910 1, 300 1, 500 3.88 4,47 97, 800

1, 600 680 1, 140 2.78 3.20 70, 100

1, 400 460 794 1.94 2.16 47, 200

11, 000 460 1,830 4.46 60.61 | 1,330,000

PUYALLUP RIVER AT PUYALLUP, WASH,

LocarioNn.—Sinee November 16, 1919, in NE. I{ sec. 20, T. 20 N., R. 4 E,,
seven-eighths of a mile below Puget Sound Electric Co.’s railway bridge,
1 mile northwest of Puyallup, Pierce County, three-fourths of a mile above
Clark Creek, and 314 miles below mouth of Stuck River.

DRAINAGE AREA.—914 square miles (measured on Pls. IV and X1, Water-Supply
Paper 313).

RECORDS AVAILABLE.—May 1, 1914, to September 30, 1921.
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Gage.—Stevens eontinuous water-stage recorder on left bank since December 3,
1919. Previous gages as follows: May 1, 1914, to November 15, 1919,
Stevens continuous water-stage recorder on right bank about 1} miles
above present site and at different datum; July 24, 1918, to 'December 3,
1919, Stevens continuous water-stage recorder on left bank about 400 feet
above present location and at datum approximately 10 feet lower than
present gage.

DIsCHARGE MEASUREMENTsS.—Made from cable 50 feet below gage.

CHANNEL AND CONTROL.—Stream bed composed of light silt; shifting at all
stages. Control formed by section of stream bed extending some distance
downstream. ‘

ExXTREMES OF DIsCHARGE.—Maximum stage during year, from water-stage
recorder, 13.60 feet at 12.30 p. m. December 30 (discharge, 24,900 second~
feet); minimum discharge as low as 1,320 second-feet on September 13 and
14, and probably lower on same and other da,ys when water surface was
below stilling-well intake.

1914-1921: Maximum stage recorded, 34.15 feet at 4.45 p. m. December’
18, 1917 (discharge, 40,500 second-feet); minimum stage recorded, 17.36
" feet at 8 p. m. November 18, 1917 (discharge, 726 second-feet).

Ice.—Stage-discharge relation not affected by ice.

Diversions.—Two hydroelectric plants, owned by Puget Sound Power & Light
Co., divert water above station. Water for the Electron plant is diverted
from Puyallup River 10 miles above Electron, into an equalizing basin
having a capacity of 185 acre-feet; water used at this plant is returned
directly to the river. Water for the Dieringer plant is diverted from White
River at Buckley into Lake Tapps (capacity, 51 000 acre-feet), and after
use is discharged into Stuck River.

ReGuLaTION.—See ‘‘ Diversions.”

Accuracy.—Stage-discharge relation changed December 30, April 22, and con-
tinuously from June 2 to September 30. Standard rating curve well defined;
used December 30 to April 22. Parallel curves used October 1 to December.
29 and April 23 to June 1. Shifting-control method used June 2 to Sep-
tember 30. Operation of water-stage recorder satisfactory except as noted
in footnote to table of daily discharge. Daily discharge ascertained by
applying to rating table mean daily gage height obtained by inspecting

. recorder graph except for period for which shifting-control method was
used, and extept for period August 19 to September 30 for which it was
determined by applying a single daily staff gage reading, corrected for shift-
ing control, to the rating table, the resulting discharge being corrected by
a predetermined coefficient to reduce it to mean discharge for the day.
Records good October to July except those estimated; others fair.

CoorERATION.—Gage-height record furnished by Inter-County River Improve-
ment Commission of King and Pierce counties.

Discharge measurements of Puyallup River at Puyallup, Wash., during the year
ending Sept. 30, 1921.

¢ | Dis- G Dig-
Date. Made by— height. | charge. Date. Made by— height. | chargé.
Feet. | Sec.ft.
Nov. 10 | John M¢Combs......_. 3.80 | 2,200 || Feb. 17
Dec. 11 | R. B. Kilgore_._..._... 4,81 3,270 || Mar. 30
30 | D.J. Calki 24,400 || June 1
31 13,500 || Aug. 10
Feb 12 18, 500 || Sept. 28
15 8, 970
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Daily discharge, in second-feet, of Puyallup River at Puyallup, Wash., for thé
year ending Sept. 30, 1921.

Day. ‘| ‘Oct. | Nov. | Dee. Jan. | Feb. | Mar, | Apr. | May. | June. | July. | Aug. | Sept.
2, 930 2,720 | 9,260 | 2,720 | 8,530 3,160 3,860 | 6,430 | 7,580 | 3,040 | ' 1,940
3,550 2,620 | 16,000 | 2,720 | 6,430 | 3,040 | 4,430 | 6,660 [ 5750 | 2,820 | 1,940
6, 890 2,530 | 15,200 | 3,410 | 5070 | 2620 | 3,860 | 7,120 4220|2720 | 1,740
12, 200 . %620 ) 10,500 | 4,850 | 5630 2,620 | 3,550 | 7,350 | 4,080 | 2,530 | 1,680
10,000 [32,180 | 2,030 | 12,200 | 4,030 | 4,650 | 2,620 | 3,700 | 7,350 | 4,220 | 2,440 | 1,740
7, 580 2,270 | 8,530 | 4,220 | 4,430 | 2,530 3,410 | 8,290 | 4,220 ; 2,350 | 1,740
6, 200 2,270 | 6,660 | 4,430 | 4,430 | 2,530 | 3,410 | 10,200 | 4,430 | 2,530 | 1,680
3, 550 2,270 | 5,750 | 4,850 | 3,860 | 2,350 | 3,160 | 8,530 | 5,530 | 3,160 | 1,880
2,720 1,960 | 2,270 | 4,650 | 5310 | 3,410 | 2,350 | 3,280 | 6,200 | 4,870 | 2,930 | 1,680
2,270 | 1,960 | 2,350 | 4,430.| 15,000 | 3,160 { 2,030 | 3,550 | 6,430 | 4,430 | 2,720 | 1,680

1,750 | 2,930 | 3,860 | 17,800 | 3,040 | 2,530 3,700 | 5530 | 4,220 ] 2,720 1,680
1,890 | 2,630 | 4,650 | 16,300 | 2,820 | 2,030 {3,160 | 5,000 | 4,220 | 2,530 | 1,510
1,800 | 2,820 | 3,860 ] 11,500 | 2,930 | 3,040 | 2,620 | 5,000 | 4,030 1,470
1,600 | 2,440 | 4,430 | 8,530 | 3,550 | 2,930 ! 2,720 ; 5,810 | 3,870 1,470
1,800 | 2,350 | 5,530 | 6,660 | 3,410 2,620 | 3,280 | 5,000 | 3,710 [}2,400 | 1,570
4

2,030 | 2,440 4,220} 6,660 5750 | 2,530 | 5750 | 4,220 | 3,550 1, 570
2,530 | 2,350 | 4,220 4,030 | 12,000 | 2,620 6,200 | 4,220 | 3,280 | 2,930 | 1,570
4,430 | 2,350 | 5530 ] 4,220 | 14,200 | 3,160 | 5,310 | 4,220 | 3,550 | 2,620 | 1,620
5,090 | 2110 4030 3,800 | 8200 | 3,560 | 5310 | 4,430 | 3,550 | 2,340 | 1,740
4,870 | 2,190 | 4,030 | 4,030 6,200 | 3,550 | 6,200 | 5,310 3,410 | 2,100 | 1,810
030 | 2,190 | 3,560 | 4,430 | 5000 | 4,430 5,750 | 5,970 | 3,040 | 2,020 | 2,020
8,860 " 2,350 | 3,280 4,220 { 4,220 12,200 5,750 | 6,200 | 2,930 | 1,940 | 2,100
4,870 | 2,350 | 3,280 | 10,000 | 3,860 | 9,500 5750 | 5,970 | 2,930 | 1,880 [ 1,810
4,030 | 2,530 [ 3 550 770 | 3,700 { 5000 5750 | 6,430 | 3,160 | 1,880 | 1,740
3,30 2,360 3,040 8,050 | 3,700 4,220 6,890 5070 | 3,550 | 1,680 | 1,680
4,430 | 2,190 | 2,820 | 7,350 | 3,410 | 4,030 | 7,120 3,160 | 1,810 [ 1,680
5,530 4,850 3,040 6,660 3,410 3,550 | 5,970 |+ 6,000 | 3,040 | 1,680 2,020
3,860 1 11,500 | 3,160 | 8,050 , 700 | 3,280 | 4,430 2,930 | 1,680 | 2,100
3,160 | 11,500 | 2,930 |........ 3,410 | 3,410 | 4,030 | 5,970 | 2,820 | 1,740 | 2,100
3,040 | 20,200 | 2,930 3,160 | 3,040 | 4,030 | .6,800 | 2,720 [ 1680 | 1,740

13,800 | 3,160 3,040 | ... 4,650 2,720 | 1,040 |..__.._

Norr.—Intake clogged or' water below intake October 30 to November 8, and August 13-18; recordér
not operating properlgairtu.na 26-28 and July 14 and 15; discharge determined by interpolation or from gen-
eral information. Intake out of water for part or all of 9 days in November, 14 days in December, 8 days

Aipn], days in August, and througgout September; recorder graph completed from general infor-
mation until August 18, after which staff gage readings were used. Braced figures show mean discharge
for periods indicated.

Montkly discharge of Puyallup River at Puyallup, Wash., for the year ending
Sept. 30, 1921. .

}Drainage area, 914 square miles.]

~

Discharge in second-feet. ) Run-off.
Month. . ’ Por
Maximum, | Minimum.| Mean. sg]t}]are Inches. | Acre-feet.
.
12, 200 2, 270 3,830 - 236, 000
5, 530 1,600 2, 980 - 177, 000
20, 200 2,030 4,000 [-meeeme e 246, 000
16, 000 2,820 5, 560 - 342, 000
17,800 | 2,720 6,870 382, 000
14, 200 2,820 4,940 304, 000
12, 200 2,030 3, 600 214, 0600
7,120 2,620 4, 530 279, 000
10, 200 4,220 6, 150 366, 000
7,580 2,720 3,860 237, 000
3, 160 1,880 2,320 143, 000
2,100 1,470 1,750 104, 000
20, 200 1,470 4, 180 4,57 62.04 3, 030, 000

Nore.—~Monthly discharge in second-feet per square mile and run-off in inches not computed owing
to regulation. Yearly figures represent natural flow clasely.
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WHITE RIVER AT BUCKLEY, WASH.

LocaTion.—In SE. ¥ sec. 34, T. 20 N., R. 6 E, at Northern Pacific. Railway

bridge 1 mile northeast of Buckley, Pierce County
_ DRAINAGE AREA.—424 square miles (measured on Pl. XI, Water-Supply Paper
313).

Recorps AvalLABLE.—April 22, 1899, to August 31, 1903 (gage-height record
only January 1, 1902, to August 31, 1903); June 8 to December 31, 1911;
January 18, 1913 to September 30, 1921.

GAGE. —-Stevens eight-day water-stage recorder on left bank 40 feet below rail-
way bridge at end of concrete wall proteeting abutment of bridge; installed
January 9, 1917; inspected by O. E. Osgood. Record from this gage supple-
mented during extremely low water April 25 to May 8, 1920, by measure-
ments from a reference point on railway bridge to water surface, arid after
May 9, 1920, by readings from chain gage installed at same reference point.
For description of previous gages see Water-Supply Paper 462.

The high water on January 23, 1919, cut through the left bank, making a
channel back of the water-stage recorder. In this channel a staff gage was
installed at railway bridge April 2, 1919; moved 700 feet upstream June 11,
1919. Gage read by O. E. Osgood and F. C. Rowland.

DisCHARGE MEASUREMENTS.—Measurements of flow in both channels made by
wading or from railway bridge.

CHANNEL AND coNTROL.—Bed composed of small boulders and gravel; shifting;
gradient steep. One channel prior to fiood of January 23, 1919; two channels
thereafter. Right bank of main channel low and flat; left bank protected
by concrete wing wall. Various types of protection to under crossing of
city of Tacoma’s municipal water supply have also been factors in control
for this station.

EXTREMES OF DISCHARGE.—Mazximum combined daily discharge of river and
flume, 12,100 second-feet December 30; minimum combined daily discharge,
456 second-feet September 16.

1899-1901; 1911; 1913-1921: Maximum daily discharge, including flume,
18,100 second-feet December 18, 1917; minimum daily discharge, including
flume, 340 second-feet November 19, 1917.

Ice.—8Stage-discharge relation not aﬁ‘ected by ice.

Diversions.—White River flume diverts water from river half a mile above
gage. Total monthly discharge is computed from determinations of com-
bined flow of river and flume.

Accuracy.—Stage-discharge relation for main channel changed several times
during year, the most radical change taking place when the city of Tacoma’s
pipe-line protection was destroyed by flood on February 10. Stage-discharge
relation for secondary channel changed gradually January 1-14. Two
standard rating curves used for main channel; the first, applicable October 1
to February 10, well defined; the second, applicable February 10 to Septem-
ber 30, well defined below 5,000 second-feet. Curves parallel to first stand-
ard curve were used October 1-5, October 5 to November 20, November 20
to December 30, December 30 to January 5, and January 18 to February 10.
Shifting~-control method used January 6~17. The second standard curve
was used direct -March 18 {0 September 15; parallel'curves used February
10 to ‘March 17 and September 16-26; shifting-control method used
September 27-30. For the secondary channel, two poorly defined rating
curves were used, applicable October 1 to January 1 and January 15 to
August 26; no curve defined for period January 2-14. Water-stage recorder
on main channel operated satisfactorily. Staff gage on secondary channel
read to hundredths once or twice daily. Daily discharge for main channel
ascertained by applying to rating table mean daily gage height determined
from recorder graph by inspection or, for days of considerable variation in
stage, by averaging results obtained by applying to rating table mean gage

. (
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heights for shorter intervals.
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Daily discharge for secondary channel ascer-

tained by applying daily or mean daily gage height to rating table, except
for many days for which gage readings are not an index of the mean dis-
charge for the day owing to flume regulation, for.which discharge was

ascertained by a comparison with flow in flume and main channel.

Daily -

discharge in the table given below is the combined flow of the main and

secondary channels.

Records fair.

CooreratioN.—Puget Sound River & Light Co. furnished gage-helght record
and discharge measurements.

Discharge measurements of White River at Buckley, Wash., during the year ending
Sept. 80, 1921.

Gage | Dis- — Gage | Dis-
Date. Made by— height. | charge. | Dete: Made by he;;gt_ charge.
MAIN CHANNEL. MAIN CHANNEL—cCOD.
Feet, | Sec.ft Feet, | Sec.ft.
Oct. 7| Osgood and Vesey...... 26. 00 944 June 10 ood, Vesey, and
22 .. do_....___o___ 24, 53 60.8 24.94 | 2,610
Nov. 13 |.___. do_ 24. 20 34,9 24.80 | 2,430
30 | O e 25,17 410 || July 24.21 | 1,620
Dec. 14 Osgood and Roland.....; 24.68 158 23.60 | 1,050
24 Osgood and Vesey......| 24.08 41.7 || Aug. 23.00 589
Jan. 5 |ooooc@0.cee_o_o_._. 26,76 | 3,580 do. 21,68 37.8
18 Osgood, Roland, and Sept. 13 | Osgood and Wolslegel - .| 21.66 32.2
dv ................ 25.91 | 1,520 26 | Osgoodand Hill.__.___. 2L.70 14.5
27 Osgoo and Currier....| 23.70 172 :
Feb. 18 | Osgood and Vesey...... 23. 44 | 1,130 SOUTH €HANNEL.
21 | Osgood, Vesey, and
Currier- .. ... 23. 1,320 Nov. 1.73 13.2
Mar. 19 | (o [+ S, 24.96 | 2,660 Jan. 2,21 45.9
24 Osgood and Vesey...... 23. 603 Feb. 1.61 9.2
Apr. 9| .. do_____________.___. 22.68 458 Mar. 1.48 4.2
....................... 23.86 | 1,260 June 1.92 2.5
May 10 Osgood, Vesey, and .71 15.6
............... 24.46 | 1,860 July 1.61 9.6
25 ... do ................ 25,52 | 3,490 1L.51 4.5

Daily discharge, in second-feet, of White River at Buckley, Wash., for the year ending

Sept. 30, 1921.

Day. Oct. | Nov, | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept,
205 | 4, 580 120 | 3,610 745 | 1,850 | 3,490 | 2,400 875 116
235 ( 7,730 87 | 1,730 760 | 1,760 | 3,660 | 2,110 751 104
200 | 5,960 141 | 1,670 691 | 1,670 | 3,840 | 1,790 723 114
188 | 4,210 117 | 1,310 577 | 1,610 | 3,930 | 1,910 662 185
176 | 3,850 334 | 1,200 574 | 1,670 | 4,010 | 1,730 572 521
171 | 2, 500 633 | 1,450 540 | 1,610 | 4,280 { 1,610 889 109
168 | 2,240 356 | 1,270 476 | 1,730 | 4,730 | 1,670 915 65
164 { 2,070 449 | 1,050 450 | 1,670 | 3,930 | 1,910 875 71
164 | 1,920 732 830 449 11,610 | 2,930 | 1,850 083 65
186 | 1,660 | 4,700 856 502 | 1,850 | 2,620 | 1,850 601 65
254 | 1,450 | 6,230 851 858 | 1,850 | 2,320 | 1,560 444 55
410 | 1,460 | 5,850 765 804 | 1,170 | 2,050 | 1,500 305 38
220 966 | 4,740 { 1,270 877 | 1,580 | 1,910 | 1, 500 334 45
172 549 | 3, 1,350 ;, 7451 1,040 | 2,600 | 1,450 402 77

63 985 | 2,980 | 1,310 639 | 1,400 | 2,110 | 1, 364 32

49 702 920 | 2,250 631 | 2,620 | 1,910 | 1,310 946 16

44 841 1 1,170 ; 4,540 | 1,150 620 | 1,980 | 1,260 686 17

43 | 1,330 | 1,230 | 4,380 | 1,230 | 2,180 | 2,050 | 1,230 344 10

40 555 | 1,250 | 2,720 | 1,350 | 2,880 | 2,110 | 1,190 296 12

38 652 | 1,400 | 1,980 | 1,310 | 3,250 | 2,110 { 1;140 | 131 12

37 453 | 1, 1,150 | 2,010 } 2,890 | 2,480 8% 157 17

41 708 | 2,070 806 | 4,460 | 3,090 | 2,190 6 207 15

40 981 | 3,750 664 | 3,570 {.3,000 | 2,280 752 | 105 13

44 542 | 3,660 633 | 1,770 | 3,010 | 2,320 | 1,350 216 13

4 190 | 3, 579 | 1,310 | 3,670 | 2,060 | 1,150 88 13
204 179 | 3,410 632 | 1,150 | 3,840 | 1,860 096 37 15
593 196 | 3,330 | 1,230 982 | 3,220 | 2,060 907 33 17
2,970 212 | 3, 907 750 | 2,490 | 1,990 859 37 18
' 370 [-ooooo- 768 733 | 2,400 | 2,060 818 58 17
11, 400 665 (oo 745 721 | 2,360 | 2,330 802 | . 58 17
5, 680 488 731 | 2,540 996 | 74 |aeeeena

NorE.—See under * Accuracy” in station description.
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Monthly discharge of White River and flume at Buckley, Wash., for¢he year ending
Sept. 30, 1921.

[Drainage area, 424 square miles.]
Discharge in second-feet.
- ©ombined run-off.
Combined. Combined.
Month,
. : (River) (Flumg P
Maxi- | Mini- | (mean). | (mean). . Per
mum. mum. Mean. sg}ilgr.e Inches. |Acre-feet.
3, 670 901 717 719 1,440 3.40 3.92 88, 500
2, 200 575 478 653 1,130 2.67 2,08 67,200
12, 100 700 870 725 1, 600 3.77 4.35 98, 400
8, 060 848 | 1,660 530 2,180 5.14 5,93 134, 000
4, 570 810 | 2,210 360 2, 570 6.08 |- 6.31 143, 000
600 1,310 | 1,450 651 2,100 4.95 5.71 129, 000
4, 510 1,001 | 1,090 645 1,740 4.10 4.57 104, 000
4,190 1,610 260 424 2,680 6.32 7.20 | 165,000
,220 | 2,860 551 3,210 7.57 8.45 161, 000
3,040 1,500 | 1,370 648 2,020 4.76 549 | 124,000
1,440 731 404 721 1,120 2.64 ¢ 3.04 68, 900
456 64.9 672 1,58 176 40, 000
12,100 | 456 | 1,260 605 1,870 4.41 59.80 | 1,350,000

NotEe,—8ee under “Diversions” in the station description. Records for White River flume follow.
WHITE RIVER FLUME AT BUCKLEY, WASH.

LocaTion.—In sec. 35, T. 20 N., R. 6 E., 800 feet below intake, on left side of
White River half a mile above Northern Pacific Railway crossing and 1 mile
northeast of Buckley, Pierce County.

RECORDS AvaILABLE.—January 18, 1913, to September 30, 1921,

GageE.—Stevens long-distance water-stage recorder with transmitter at stlnmg
well, on right side of flume 800 feet below headgate, and recorder in gate-

- house; installed January 12, 1918; inspected by O. E. Osgood. Prior fo
January 12, 1918, Fuller water-stage recorder 800 feet below headgate.

Di1scHARGE MEASUREMENTS.— Made from footbridge 8 feet below gage.

CeANNEL AND conTROL.—Control formed by long section of flume bottem below
gage. A rock spill a quarter of a mile below gage is partial control alse.
Stage-discharge relation affected by variable quantity of rocks which work
their way from intake to rock spill. ’

EXTREMES OF DISCHARGE.—Maximum stage during year, from water-stage
recorder, 6.10 feet at 1.30 p. m. May 13 (discharge, 1,800 second-feet); no
flow in flume when headgates are closed.

1913-1921: Maximum stage, from water-stage recorder, 6.20 feet at 4.30
p. m. October 28, 1918 (discharge, 2,140 second-feet); no flow in flume when
headgates are closed.

Ice.—8tage-discharge relation affected by ice during severe winters.

ReEauLaTion.—Gates at intake are operated frequently to control flow.

AccurAcy.—Stage-discharge relation permanent October to December; changed
continuously thereafter; not affected by ice. Rating curve tsed October 1
to December 31, well defined. Shifting-control method used January 1 to
September 30, with an arbitrary standard curve. Operation of water-stage
recorder satisfactory. Daily discharge October to December ascertained by
applying to rating table mean daily gage height obtained from recorder
graph by inspection or, for days of considerable variation in stage, by
averaging results obtained by applying to rating table mean gage heights for

84890—247—wsp 532——4
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shorter intervals. Daily discharge January 1 to September 30 ascertained
by use of discharge integrator after adjusting gage-height graph in accordance
with the method used for shifting control. Records excellent October to
December; good for remainder of year.

CooPERATION.—Puget Sound Power & Light Co. furnished gage-height record
and discharge measurements.

Flume diverts water from left bank of White River in SE. } sec. 35, T. 20 N.,
R. 6 E. Water is used for power development at Dieringer and then dis-
charged into Stuck River.

Discharge measurements of White River flume at Buckley, Wash., during the year
ending Sept. 30, 1921.

Date. Made by— ponge | ois-..|| Date. Made by— gl |
Feet. | Sec.ft. Feet. | Sec.ft.
3 Osgood and Vesey. -l 426 1,210 Mg 4.94 1,140
Nov. 11 |..... 0.m g - 2.52 586 y 25 2.86 586
29 do 3.02 743 || June 10 4.60 | 1,000
Dec. 9 |....o do.. - 2.80 678 27 2.99 613
24 foueeaO el -l 2.8 690 || July 6 2.89 Ggg

Jan. 15 Roland and Vesey. 5.03 | 1,200 25 3.42 7
27 | Osgood and Currder....| 3.39 748 || Aug. 10 3.14 690
Mar. 4 Osgood and Vesey. 5.26 1,420 3.13 697
25 [cececlOmucaama 4.30 992 || Sept. 13 Osgood and Wolslegel...| 2.44 514
Apr. 8 [..__. do .................. 3.02 645 26 | Osgoodand Hill..__.._. 2,94 506

Daily discharge, in second-feet of White River ﬂume at Buckley, Wash., for the year
ending Sept. 30, 1921 :

} : . 4 . i
Day. Oct. | Nov. | Dec. | Jan. | Feb. Mar.% Apr. | May. | June. | July. | Aug. | Sept.
931 220 732! 204 606 33(- 0| 63| 55 768
916 | 333 | 781 1,580 634 31| .0 6b64| 693 691
881 | 424| 814 1,510 644 0 0| 577 699 5068
952 | 419 1,4201 705 0 0| 3800| e52] 536
846 | 404 | 476 |1,100| 738 0 0| 502 666 236
77| 314| 181 56| 606 0. 0| 600| -678| . 458
765 | 208 | ‘598 | 540 638 0 0| 508| 450 600
726 166 714| 594 o644 0| "53| 609| 57| 683
709 | 128 750| 764| 642 g 1,000 | 504 717 638
692 B812( 51| 821 ' 688 1,120 885| ‘700 602
663 | 444 342 819| 650 01,220 64| 706 851
514| 268 158|628} 628, 682 |1,240| 85| 032| 558
733 | 82 0 92| 638 1,020 1,380 [ -.636| 9497 501
648 | 1,210 0 0| 632(1,450 | 6341 '628| 948 470
708 | 1,210 | - 106 0| 624]1,540| 660! 627| 0641
94| 1,150 11,220 0 :820 | 1,570 | 572 | 653{ 248 440
7 761 | 780 o} 0 L% 34| 619 1 464
743 | 326 | 464 | 218 01, <7166 | 636 490
726 788 | 351 | 458 0| 559) 168 74| 732 866
709| 620| o 42| o0 0 335 753 854 609
po2| 726.| 45| 945 0 517 | 804 | 881 905
02 ] 442' ° 867 1,0207 49 ?3& ‘588 |'1,0001 ‘70| 716
660 | 178 40| 999} 250 6 gg 1,080 | , 784 82
709 | 510 37| 980 1,140" 444 | 572 540
83F | 776 01,070 1,180 | 335 987 | 646 B4 | 562
, . . 4ot I 3
560 | 756 0] 862{1L150] * 011,010 736 Ti2| 722
836 | 755 0| 171|1,140| 328} 758 722| €68 803
826 | 750 0| 438[1,370| 370| 626 7 738
474 | 480 |._.. 597 | 1,540 | 184 | €26 | 704 769 727
657 | 185 | ... 600 | 1,330 | 243 | €30 | 702 | 778 646
Co7 | 360 ' 602 482 ...l 514 | 768 |.......
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Monthly discharge of White River flume at Buckley, Wash., for the year ending
Sept. 30, 1921.

Discharge in second-feet,
Run-off in
Month. acre-fest.
Maximum. | Minimum.| Mean,

Octoper. 1,390 104 9 44, 200
November. 1 203 663 38, 900
D b 952 207 725 44, 600
January. s 1,210 128 530 32, 600
February......... 1,220 0 360 20, 000
March._ 1, 580 [1} 651 40, 000
April 1, 540 o 645 38, 400
May -1,570 0 424 26,100
June. —— 1,380 0 651 32, 800
July. 1 1,090 300 648 39, 800
August..._ - 964 278 721 44, 300
September . 926 226 607 36, 100

The year 1, 580 [1] 605 438, 000

DUWAMISH RIVER BASIN.
CEDAR RIVER AT CEDAR FALLS, WASH,

Location.—In sec. 4, T. 22 N, R. 8 E,, below Seattle municipal power plant
at Cedar Falls,” King County, and 314 miles above Taylor Creek.

DrAINAGE AREA.—83 square miles (measured on topographic maps).

REcorDs AvAILABLE.—April 9, 1914, to September 30, 1921. )

Gaae.—Stevens continuous water-stage recorder on right bank, 0.7 mile-below
power plant; installed April 8, 1914; xnspected by T. 8. Beals, E. C. Hoff-
strom, and F. H. Hoffstrom.

DiscHARGE MEASUREMENTS.—Made from cable 90 feet below gage or by wading.

CHANNEL AND CONTROL.—Bed composed of small boulders and gravel; shifts
at extremely high water. Banks high. One channel at all stages. Stage
of zero flow, acoording to measurements made September 9, 1919, at gage
height 3.2 feet.

EXTREMES OF DISCHARGE.—Maximum stage during year, from water-stage
recorder, 6.02 feet 5 p. m. to 6 p. m. January 5 (discharge, 748 second-
feet); minimum discharge, 8.2 second-feet, the result of current-meter
measurement made August 19, while power plant was shut down for re—
pairs.

1914-1921; Maximum stage recorded, 11.4 feet at 9 8. m. December 19,
1917 (discharge, 6,290 second-feet); minimum stage recorded, 3.32 feet at
4 p. m. November 25, 1917 (discharge, zero).

Ice.—Stage-discharge relation not affected by ice. ’

Diversions.—Seattle municipal power plant diverts water directly from Cedar
Lake through a pressure pipe and returns it to river at plant above gage.
Practically the entire low-water flow is carried through plant.

RequnaTion.—Flow partly controlled by storage and release of water in Cedar
Lake reservoir to accommodate requirements of Seattle municipal power
plant.

Accuracy.—Stage-discharge relation changed slightly August 19. Standard
rating curve well defined; parallel curve used August 19 to September
30. Operation of water-stage recorder excellent. Daily discharge ascer-
tained by use of discharge integrator. Records excellent.

CooPERATION.—QGage-height record furnished by city engineer of Seattle.
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Discharge measurements of Cedar River at Cedar Falls, Wash., during the year
ending Sept. 30, 1921.

Date. Made by— ke | i, || Date. Made by— nortg, | o,

Feet, | Sec.ft. Feet. | Sec.ft.

Feb. 10 | R. B. Kilgore._____. ---| b.58 523 || Aug. 2 R.B. Kilgore.._.__..___ 5. 17 319
Aug. 1 |..._. (¢ [, I, 5 14 312 19 { F. H. Hoffstrom .. ...__ {2 8.2

o Water surface below gage and channel so far from gage that gage height was not determined.

Daily discharge, in second-feet, of Cedar River at Cedar Falls, Wash., for the year
ending Sept. 30, 1921.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. { Apr. | May. | June. | July. | Aug. | Sept.

312 328 330 344 433 428 409 368 380 390 286 188
311 332 333 368 440 439 404 386 389 400 208 187
304 332 337 582 440 427 368 389 397 364 296 104
364 332 336 508 423 438 392 392 306 348 291 170
34 332 314 653 405 430 308 388 383 382 202 172

343 318 340 688 366 401 392 376 292 178
335 208 342 629 400 436 386 391 418 375 188
331 319 340 570 392 432 377 356 410 373 284 190
320 324 342 478 392 365 384 363 232 192

329 234 322 456 454 418 376 390 376 347 186

340 318 450 396 365 387 400 342 209 190

342 326 495 411 424 365 390 406 332 177 188

310 324 522 428 352 362 356 333 188

343 314 322 411 434 341 411 392 325 201 174

324 322 318 522 411 464 307 280 203 104

348 340 316 498 419 476 406 378 300 198 58

335 302 486 416 446 350 404 316 88 116

358 274 316 479 395 349 403 370 313 160 154

356 320 313 482 408 416 376 407 361 300 166 170

358 326 316 466 412 423 390 375 362 304 194 173

354 348 314 430 424 422 382 312 309 196 175

320 351 318 471 424 334 312 354 270 198 178

354 326 308 349 422 368 380 360 296 198 169

i — 3562 342 298 370 388 334 303 196 178

b1 (R 346 337 332 374 389 363 304 196 178

. S 343 306 382 371 380 205 161 104
- 342 332 375 404 401 336 | 386 190

11 330 336 422 398 384 388 298 180 171

23 D 304 ... 372 395 [oomeeen 3 .o 262 189 | el

Monthly discharge of Cedar River at‘ Cedar Falls, Wash., for the year ending Sept.
30, 1921.

[Drainage area, 83 square miles.]

.

Discharge in second-feet. Run-off,
Month. Per
Maximum. | Minimum.| Mean. sm}lare Inches. Acre-feet,
' mile.

October_ .. ... 364 291 336 20, 700
November.... oo 351 234 319 19, 000
December_. .. 422 208 333 20, 800
JANUALY - e 688 344 491 30, 200
February. .. oceemoao.. 497 349 410 22, 800
Mareh. ol 476 374 423 26, 000
April . 409 307 370 22, 000
£ 411 312 379 23, 300
June. - N 420 334 382 22,700
Ty oL 400 262 328 20, 200
August. 208 88 216 13, 200
September 204 58 172 10, 200
The Year- .. . ceeeecaceucaes 688 58 346 251, 000

Note~—Monthly discharge in second-feet ber square mile and run-off in inches not computed owing to
regulation. Yearly figures represent the natural flow closely.
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CEDAR RIVER NEAR LANDSBERG, WASH.

Locarion.—In see. 17, T. 22 N., R. 7 E., 134 miles above intake of Seattle
water-supply system at Landsberg, King County, 3 miles northeast of
Ravensdale, and 5 miles below Taylor Creek.

DRAINAGE AREA.—135 square miles (measured on topographic maps).

RxCcoRDS ‘A¥AILABLE.—April 30, 1914, to September 30, 1921; July 25, 1895 to
September 30, 1898, at Clifford Bridge, 2 miles below present gage; March
24, 1901, to April 30, 1912, at intake of Seattle water-supply system, 134
miles below present gage. * Early records not exactly comparable with those
for present site because of small difference in drainage area.

Gace.—Stevens continuous water-stage recorder on right bank; installed Aprll
29, 1914; inspected by T. S. Beals.

DISCHARGE MEASUREMENTS.—~Made from cable at gage or by wading.

CHANNEL AND cONTROL.—Bed composed of large boulders and gravel. Control
formed by broad riffle about 1, 200 feet below gage; shifts at extremely high
water. Logs may lodge on riffle. One channel at all stages. Stage of
zero flow, according to measurements made August 27, 1916, about gage:
height 2.5 feet.

EXTREMES OF DISCHARGE.—Maximum stage during year, from water-stage re~
corded, 7.9 feet February 11-12 (discharge, 1,920 second-feet); minimum
stage, from recorder, 4.52 feet on September 18 (discharge, 262 second-feet).

1914-1921: Maximum stage, from recorder, 13.55 feet at 10 p. m. De-
eember 29, 1917 (discharge, 7,500 second-feet); minimum stage, from re-
corder, 4.35 feet at 1 a. m. October 15, 1914 (discharge, 162 second-feet)

Ice.—Stage-discharge relation not affected by ice.

Drversions.—None above station.

RecuLaTioN.—Flow partly controlled by storage and release of water in Cedar
Lake reservoir to accommodate requirements of Seattle municipal power
plant.

Accuracy.—Stage-discharge relation changed May 10. Two rating curves
well defined. Operation of water-stage recorder excellent. Daily dis-
charge ascertained by use of discharge integrator. Records excellent ex-
cept for period Mareh to July for which, because of doubt as to rating ap-
plicable, records are considered good.

CoopeEraTION.—Gage-height record furnished by city engineer of Seattle.

Discharge measurements of Cedar River mnear Landsberg, Wash., during the year
ending Sept. 30, 1921.

[Made by R. B. Kilgore.]

Gage Dis-
Date. height. | charge.
’ Feet. | Secft.
Feb. 11._. 7.70 1,790
Aug.3... 5. 64 592

5.42 528
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Dazily discharge, in second-feet, of Cedar River near Landsberg, Wash , for the year

ending Sept. 30, 1921.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
580 562 642 | 1,170 986 | 1,140 948 956 741 760 565 407
644 564 646 | 1,470 089 | 1,120 938 988 746 8204 572 418
747 567 646 | 1,550 997 | 1,100 895 968 754 744 571 436

966 080 908 948 750 712 566 415
931 739 728 566 406
908 782 718 566 405
900 820 714 534 414
856 781 704 554 429
878 776 688 524 423
910 788 648 483 413
814 802 664 476 398
798 758 686 471 402
790 774 657 466 399
787 782 646 444 308
771 750 641 456 393
960 750 640 461 384
902 761 595 472 336
874 759 607 469 264
874 744 612 392 309
858 750 611 407 372
846 766 607 433 405
800 752 599 436 391
750 746 598 434 386
703 743 568 435 385
778 740 584 430 384
778 700 586 424 395
768 730 583 418 394
750 732 575 392 438
708 572 406 426
703 762 b74 407 390
727 546 408 [Looo.o.

Monthly discharge of Cedar River mear Landsberg,
Sept. 30, 1921.

[Drsinas.e area, 135 square miles.]

Wash., for the year ending

Discharge in second-feet. Run-off.
Month, Per .
Maximum. | Minimum. | Mean. sgglare Inches. stofeet,
e.

1,100 670 41, 200

812 439 609 36, 200

1,640 619 47, 300
1,550 896 71,300
1,770 870 62, 200

1, 580 885 65, 800
‘1,270 744 54, 600
988 703 51, 500

820 700 45, 000

820° 545 39, 600

872 302 29, 000

438 264 23, 400

1,770 264 784 5,81 78,87 567, 000

Nore.—Monthly discharge in second-feet per square mile and run-off in inches not computed owing to
regulation. Yearly figures represent natural flow closely.
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SNOHOMISH RIVER BASIN.

SOUTH FORK OF SKYEOMISH RIVER NEAR INDEX, WASH.

LocaTioNn.—In NE. 1 sec. 29, T. 27 N., R. 10 E., 300 feet above Sunset Falls,
2 miles southeast of Index and mouth of North Fork, Snohomish County.

DRrAINAGE AREA.—351 square miles (measured on topographic and county maps).

Recorps AvaiLaBLE.—October 1, 1902, to September 30, 1905; April 26, 1911,
to September 30, 1921.

Gaaer.—Stevens continuous water-stage recorder on right bank; installed Sep-
tember 14, 1920; inspected by F. C. Doolittle. Prior to September 14,
1920, inclined and vertical staff gage at same site and datum. Location
of gage unchanged since establishment. Datum raised 0.61 foot April 26,
1911, and lowered 1.00 foot to same datum as present gage April 19, 1914,

DiscEHARGE MEASUREMENTS.—Made from cable 1 mile below gage, from bridge
100 feet below gage, or by wading nearly 1 mile below gage.

CHANNEL AND coNTROL.—Bed at measuring section composed of gravel and
small boulders. Sunset Falls, 300 feet below gage, forms solid rock control.
Stage-discharge relation changed by blasting at falls in July, 1914, and by
shifting of channel above falls during floods.

EXTREMES OF DISCHARGE.—Maximum stage during year, from water-stage re-
corder, 14.7. feet at 8 p. m. February 11 (discharge, 21,000 second-feet);

. minimum stage, from recorder, 1.37 foot at 2 a. m. September 18 (discharge,
466 second-feet).

1902-1905; 1911-1921: Maximum stage recorded, 22.6 feet at 9 a. m.
December 18, 1917 (discharge, 47,000 second-feet) ; minimum stage recorded,
0.54 foot September 30, 1915 (discharge, 262 second-feet).

Ice.—Stage-discharge relation not affected by ice.

Diversions.—None.

ReeunaTioN.—None.

Accuracy.—Stage-discharge relation permanent. Rating curve well defired be-
low 16,000 second-feet. Operation of water-stage recorder satisfacvory
except as nqgted in footnote to table of daily discharge. Daily discharge
ascertained by applying to rating table mean daily gage height obtained
from recorder graph by inspection or, for days of considerable variation in
stage, by averaging results obtained by applying to rating table mean gage
heights for shorter intervals. Records excellent.

CooreraTiON.—Gage-height records furnished by Stone & Webster Engineering
Corporation.

Discharge measurements of South Fork of Skykomish River mear Index, Wash.,
dumny the year ending Sept. 30, 1921.

[Made by John McCombs.]

' Gage Dis-
Date. hel’;{\t. charge.
oy ‘ | ko
ob »
8eptember 22. . 4,13 2,000
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Daily discharge, in second-feet, of South Fork of Skykomish River near Index,
Wash., for the year ending Sept. 30, 1921.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
5,380 1,020 | 5,620 | 2,100 | 2,570 | 7,480 | 5,340 | 1,410 872
10,200 | 1,060 | 4,670 | 2,200 | 2,390 | 7,150 | 4,670 | 1,850 798
6,860 | 1,140 ] 4,930 | 2,080 | 2,160 | 7,990 | 3,700 | 1,260 890
4,540 | 1,060 | 4,410 1,840 | 2,120 | 8,910 { 8,370 | 1, 140 990
3,810 990 | 3,590 | 1,650 | 2,210 | 8 530 | 3,370 | 1,090 965
. 2,960 916} 3,000 | 1,510 | 2,390 | 8,910 | 3,370 | 1,040 76
2,480 | 1,020 | 2,660 | 1,440 860 | 11,200 | 3,590 | 1,090 733
2,300 | 1,200 | 2,300 | 1,440 | 2,660 4, 1, 843
2,000 | 1,410 2,120 1,510 2,660 { 7,150 | 3,370 | 1,060
1,720 | 10,300 | 2,040 | 1,760 | 3,540 | 6,830 | 3,160 | 1,020 753
1,580 | 17,900 | 1,880 | 1,580 | 3,590 | 7,820 | 3,260 965 896
1,540 | 13,900 | 1,680 | 2,760 | 3,160 | 6,670 | 8, 800 | . 733
1,650 | 6,940 | 1,580 | 3,060 | 3,590 | 6,510 | 3,260 6 6
4,360 | 4,670 | 1,510 | 2,570 | 5, 06 6,060 | 3,160 890 594
6,540 | 3,480 ) 1,480 | 2,210 | 6,060 | 5,340 | 2,860 843 556
3,700 0 2,760 2,220 2,000} 9,140 | 4,670 | 2, 570 798 501
2,760 | 2,390 | 5,660 | 2,040 | 7,650 | 4,050 | 2,480 | 915
2,300 | 2,040 | 6,360 | 2,160 3,700 | 2,480 [ 1,170 483
2,080 | 1,880 4,360} 2,260 | 6,210 | 4,800 | 2,480 9 1,160
1,840 ( 1,720 | 3,160 | 2,300 | 5,620 | 5,200 | 2,300 866 | 2,120
1,650 | 1,540 [ 2,570 ! 3,920 | 6,210 ! 5910 | 1,960 820 | 4,
1,540 | 1,580 | 2,390 | 5,060 { 6,360 [ 5, 1,960 | 776 | 2,160
1,440 | 3,040 | 2,300 | 4,050 | 6,060 | 5,620 j 2,040 713 | 1,760
1,350 | 3,590 | 2,390 | 4,410 | 7,150 | 6,060 | 2,040 718 | 1,410
1,260 | 3,590 | 2,760 | 2,960 | 8,170 | 5760 | 1,960 693 ) 1,
1,200 3,700 1 2,390 | 3,160 ¢ 6,510 | 5200 [ 1,720 633 | 3,740
1,140 ( 3,580 ( 2,040 | 2,860 | 4,930 | 5,060 | 1,580 614 | 4,200
1,090 | 4,670 | 1,920 | 3,260 | 4,050 | 4,670 | 1, 580 594 | 5,250
1,020 |.._._... 1,960 | 3,370 | 4,050 | 4,800 | 1,540 4,290
990 |_____._. 1,920 § 2,860 { 5,200 | 5,480 | 1,510 575 | 2,300
990 | 1,960 oo 6, 670 1,440 594 \eeee--

tNo'm.——No gage-height record Apr. 1-2; discharge determined by comparison with flow of near-by
streams.

'Monthly discharge of South Fork of Skykomish River near Index, Wash., for the
: year ending Sept. 30, 1921.

[Drainage area, 351 squdre miles.] ,

Discharge in second-feet. Run-off.
Month. Per
Maximum, | Minimum.| Mean. S(}xlxlialre Inches. Acre-feet.
e.
16, 500 1,440 3, 590 10.2 1L 76 221, 000
5,300 776 2, 050 584 6. 52 122, 000
14,900 866 2,370 8.75 7.78 148, 000
10, 200 90 2,720 7.75 8. 94 167, 00D
17, 900 915 3,680 10.5 10,93 000
6,3 1,480 2, 8.26 9. 52 178, 000
5, 060 1,440 2, 550 7.26 8.10 152, 000
9, 140 2,120 4,770 13.6 15, 68 293, 000
11, 200 3, 700 6, 380 18.2 20, 31 38R0, 000
5, 340 1,440 2, 7160 7.86 9. 06 170, 000
1,410 575 2. 58 2.97 55, 600
5, 250 483 1, 590 4,53 5. 05 94, 600
17, 900 483 3,010 8. 58 116. 62 2, 180, 000

NORTH FORK OF SKEYEOMISH RIVER AT INDEX, WASH,

Location.—In SE. 14 see. 17, T. 27 N., R. 10 E.,, at Index, Snohomish County,
134 miles above mouth of river.

DRAINAGE AREA.—143 square miles (measured on topographic maps).

RECORDS AVAILABLE.—August 24, 1910, to September 30, 1921..

Gaae.—Vertical and inclined staff on right bank one-third of a mile above high.
way bridge at Index; installed November 4, 1918; read by Mary E. Axtell,
For deseription of previous gages see Water-Supply Paper 512.
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DISCHARGE MEASUREMENTS.—Made from cable 200 feet above gage or by wading.
CHANNEL AND CoNTROL.—Bed of stream composed of gravel and large boulders.
Right bank high, protected by pile-and-timber wing dam and not subject
to overflow; left bank slopes back gradually. "Stage of zero, according to
measurements made September 21, 1918, gage height —1.3 feet 1-0.2 foot.
EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 7.15 feet at
4.45 p. m. February 11 (discharge, 10,900 second-feet); minimum stage
recorded, 0.65 foot September 16 and 17 (discharge, 226 second-feet).
1911-1921: Maximum stage recorded, 13.0 feet at 5 a. m. December 29,
1917 (discharge, 17,000 second-feet); minimum stage recorded, 0.45 foot at
1 p. m. September 29, 1915 (discharge, 97 second-feet).

Ice.—Stage-discharge relation affez :d by ice during severe winters. Deter-
minations of flow based on obszrver’s notes and weather records.

Diversions.—A measured diversion of 2 second-feet was being made 400 feet
above station on May 2, 1918.

RecuraTIiON.—None.

Accuracy.—Stage-discharge relation permanent; not affected by ice. Rating
curve well defined below 5,000 second-feet. Staff gage read to hundredths
once daily or oftener during floods. Some diurnal fluctuation during summer.
Daily discharge ascertained by applying daily gage height to rating table.
Records below 5,000 second-feet excellent; others good.

Discharge measurements of North Fork of Skykomish River at Index, Wash., during
the year ending Sept. 30, 1921.

[Made by John McCombs.]
Gage Dis-
Date. ) I height. | charge.
Feet, Sec.-ft.
Feb. 14 2.78 1,940
Sept. 23.. 1.92 1,080

Daily discharge, in second-feet, of North Fork of Skykomish River at Index, Wash.,
for the year ending Sept. 30, 1921.

Day. Oct. | Nov. | Dec. Jan. Feb, | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
940 | 1,040 | 3,950 | 2,700 850 434
1,040 | 968 | 3,950 | 2,550 | 760 | . 378
940 895 | 4,040 | 2,020 680 352
760 940 | 5, 1, 780 565 600
720 | 1,040 [ 4,340 { 1,780 530 403
640 | 1,190 | 5,340 | 1,780 865 309
600 | 1,340 | 6,390 | 2,270 530 378
600 | 1,400 | 3,950 | 2,140 548 464
680 | 1,340 | 3,950 | 2,020 565 352
895 | 1,450 | 3,210 | 1,780 530 352
1,240 | 1,780 | 4,540 | 1,780 464 403
1,400 | 1,670 | 3,390 | 1,780 434 330
1,450 | 2,020 | 3,570 | 1,900 | 464 290
1,240 | 3,030 | 3,030 | 2,020 464
1,040 | 3,950 | 2,550 | 1,780 434 240
940 | 5,340 | 2, 550 | 1, 560 378 226
940 | 3,570 | 2,020 | 1, 560 60 226
1,000 | 3,570 1 2,020 | 1,780 850 240
1,000 ( 3,030 | 2,700 | 1,670 497 | 1,040
1,140 | 2,550 | 2,860 | 1,340 434 | 1,240
2,410 | 3,390 | 3,390 | 1,140 464 | 2,550
2,270 | 3,210 | 3,210 | 1,340 | 352 | 2,140
1,780 | 3,030 | 3,390 | 1,450 | 330 | 1,040
1,340 | 4,140 | 3,210 ['1,400 330
1,290 | 3,950 } 3,210 | 1,290 330 | 1,240
1,560 | 3,080 | 2,560 200 { 5,140
1,340 | 2550 | 27700 ‘946 | ‘o2 | 4,740
1,400 | 1,000 | 2,550 | 940 | 272 | 2,270
1,400 | 2,410 | 2,550 | 1,040 | 272 | 1,450
1,140 | 3,570 | 3,570 850 272 1 1,140
....... 4,140 |_____{ 850 | 330 |..____.

Nore.—Gage not read Mar. 11, May 2, and Aug. 8; discharge interpelated.
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Monthly discharge of North Fork of Skykomish River at Index, Wash., for the year
ending Sept. 30, 1921.

[Drainage area, 143 square miles.]

Discharge in second-feet. Run-off.
Month, Per
Maximum.} Minimum.] Mesn. squ?re Inches. | Acre-feet,
milis,

7,020 720 1,800 12.6 14.53 110, 000
3,210 3562 1,070 7.48 8.34 , 700
6,810 352 1,116 7.76 8.95 200
5,140 403 1, 8.39 9,67 , 800
9, 470 378 1, 820 12.7 13.22 101, 000
2,700 600 1,280 8.95 10.32 78, 700
2,410 600 1,180 8.25 9.20 70, 200
5,340 895 17.6 20, 18 154, 000
6, 390 2,920 3, 500 4.6 27.33 208, 000
2, 700 850 1,620 1.3 ©13.03 99, 600

850 272 4 3.34 3.85 20, 400
5,140 226 1,030 7.20 8,03 61, 300
9,470 228 1, 560 10.8 146. 656 1, 120, 060

SULTAN RIVER NEAR SULTAN, WASH,

Locarion.—In sec. 8, T. 28 N., R. 8 E., at Horseshoe Bend, 4}% miles north of
Sultan and mouth of river, Snohomish County.

DraINAGE AREA.—Not measured.

RECORDS AvAILABLE.—August 18, 1911, to September 30, 1921.

Gage.—Stevens continuous water-stage recorder on left bank a quarter of a mile
‘above Horseshoe Bend; inspected by employees of city of Everett. Prior
to October 29, 1915, Lietz water-stage recorder at Camp Habecker 114 miles
upstream.

Di1scHARGE MEASUREMENTS.—Made from cable at gage or by wading.
CHANNEL AND CONTROL.—In canyon; control formed by large rocks, boulders,
and heavy gravel; not likely to change except at extremely high stages.
EXTREMES OF DISCHARGE.—Maximum stage during year, from water-stage
recorder, 13.4 feet 6 p. m. to 7 p- m. February 11 (discharge, 14,400 second-
feet); minimum stage recorded, 0.93 foot at 6 a. m. September 18 (discharge,

106 second-feet).

1911-1921: Maximum stage recorded, 16.6 feet at about 9 a. m. December
18, 1917, determined from high~-water mark in well (discharge, 20,600 second-
feet); minimum stage recorded, 0.28 foot August 24 1920 (discharge, 54
gsecond-feet).

Ice.—Stage-discharge relation seldom affected by ice. Water in well freezes
during very cold weather.

Diversions.—City of Everett diverted about 3 second-feet above station for
municipal water supply from July 1, 1918, to July 1, 1919, and about 734
second-feet thereafter (estimated at reservoir in Everett by the project
engineer).

ReguraTIiOoON.—None.

Accuracy.—Stage-discharge relation permanent; not affected by ice. Rating
curve well defined. Operation of water-stage recorder satisfactory except
as noted in footnote to table of daily discharge. Daily discharge, except as
noted in footnote to table of daily discharge, ascertained by applying to
rating table mean daily gage height obtained from recorder graph by inspec-
tion or, for days of considerable variation in stage, by averaging results
obtained by applying mean gage heights for shorter intervals. Records for
January and February good, otherwise excellent.

CooreraTioN.—Gage-height record furnished by city of Everett, Wash.
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Discharge measurements of Sultan River near Sultan, Wash., during the year
ending Sept. 30, 1921.

Date. | © Madeby— gl | . || Date. Made by— roke, | s,
.

Feet. | Sec.ft. Feet. | Secft.

Oct. 9| R.B. Kilgore. caeee--.. 3.2 752 {{ June 22 | R, B. Kilgore.....ca.. 4.57 1,440

June 21 |..... s 1\ TR P 528 1,810 || Sept. 24 | Jchn McCombs. _...... 2,78 568

Daily discharge, in second-feet, of Sultan River near Sullan, Wask., for the year
ending Sept. 30, 1921. .

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.

2,380 680 832 1,560 1,430 273 203
1,660 930 956 | 1,800 | 1, 560 260 209
2,750 742 | 2,100 7001 856 1,560 1,100 214 301
1,460 567 742 | 1,600 856 182 567
1,080 480 764 [ 1,490 764 171 414

312 585 | 1,100 336 | 809 | '480 742 | 1,630 721 165 276
276 497 | 832 514 660 | 385 880 | 2,160 721 171 ). 281
246 447 742 742 549 376 809 | 1,400 809 189 430
224 480 622 | 1,080 514 447 809 | 1,280 622 189 376
207 | - 657 514 | 9,310 622 700 | 1;160 | 1,220 604 | 171 276

189 447 | 106,800 514 | 1,080 | 1,250 | 1,840 622 161 260
174 742 5,810 430 | 1,130 | 1,080 | 1,380 604 153 211
1 832 2 382 11,370 | 1,160 | 1,280 804 176
187 567 | 3,910 | 1,310 348 930 | 1,560 | 1,160 604 157 1856
170 430 | 3,120 930 324 721 | 1,660 | 1, 532 147 140,
595 430 | 1,370 700 | 1,410 622 | 2, 100 905 447 131 121
1,490 430 585 641 | 1, 411 282 118

4,200 786
1,880 414 905 514 | 3, ?70 742 | 1,600 696 447 | 1,230 112

1850 | 385 786| 464 | 1,700 | 856 | 1,400 | 1,100 | 447 | '516| 485
2360| 370| 62| 4011, 930 | 1,340 | 1,260 | 414 | 273| 980
1,380 | 363| 532| 854 | °'832 (3,340 | 1,560 | 1,930 | 827| 213| 1,970
956 | 318 764 | 2,380 | 1,460 | 1,370 | 357 807
1,560 | 287 | 414 1,080| 809 1,460 | 1,370 | 1,220 | 395| 189| 764
080 | 363 382| L220| 905! 1,100 | 1,660 | 1,250 | 401 567
880 | 567| 357 1,190 1,080 | 1, 1,740 | 1,130 | 376 | 226| 965
980 | 447| 48| 1,130 | 832 1,470 | 1,250 | 1,000 | 281 | 179| 3,770
1,310 | 1,520 360 1,160 | 641] 1, 100 | 246 | 156 2,200
905 | 4, 32| 21 685 | 1,250 | 764 | ‘930 | 258 | 1431 1,780
721 | 4,720 | 336 604 | 1,190 | 701 | 905| 243| 134| 1,080
604 | 5,050 | 318 567 | '95511,220 | 2,000 255] 1 721

2,130 5865 [-vnnan 278 | 186 |oeeee--

NotE.~—Recorder nct operating Oct.1-7, 16~18, and Jan. 15 to Feb. 9; discharge Oct. 16-18, interpolated; for
other days of missing gage-height record, discharge determined from curves giving relation between gage
heights at this station and at a station 134 miles upstream maintained by Sound Power Co. .

" Monthly discharge of Sultan River mear -Sultan, Wash., for the year ending
Sept. 30, 1921.

> Discharge in second-feet,
: Run-off in
N Month. acre-feet.
Maximum. | Minimum., Mesn.

Octaber. 4,780 324 1,270 78, 100

November__ ——- 2,360 170 7t 45, 500

Decem &, 950 287 1,090 67, 000
J: y 6, 800 318 1, 180 72,600 .

February. - 10, 800 336 1, 680 93, 300

arch. 4,200 324 1,090 67,000

April._. - 3,340 376 1,000 59, 500

ay 2,100 742 1,220 75, 000

June. 2, 160 696 1,320 78, 600

Tuly__ 1, 560 243 5 35, 200

August - 1,230 127 233 14, 300

September. 3,770 12 695 41, 400

The year ~ 10, 800 112 1, 000 728, 000
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MIDDLE FORK OF SNOQUALMIE RIVER NEAR NORTH BEND, WASH.

Location.—In NE. }{ SE. 14 sec. 10, T. 23 N., R. 8 E., 1 mile southeast of North
Bend, King County, and 234 miles above junetion with North Fork.
DRAINAGE AREA.—184 square miles (measured on topographic and county maps).
RECORDS AVAILABLE.—August 10, 1907, to February 29, 1908; August 25, 1908,

to September 30, 1921.

GagE.—Stevens continuous water-stage recorder on left bank; installed August
7, 1915; inspected by A. R. Neth. Prior to August 7, 1915, various gages at.
highway bridge 214 miles below present site were used.

DISCHARGE MEASUREMENTS.—Made by wading or from highway bridge at
original station.

CHANNEL AND CONTROL.—Bed composed of large boulders. Channel slightly
curved above and below station. Control shifts at extremely high water
Left bank high; right bank low and heavily wooded. Stage of zero flow,
according to measurements made September 11, 1919, gage height —0.7 foot

EXTREMES OF DISCHARGE.—Maximum stage during year, from water-stage
recorder, 9.2 feet at 5 a. m. December 30 (discharge, 11,800 second-feet);
minimum stage, from recorder, 1.87 feet August 28 and 29 (discharge, 275
second-feet). ‘

1907-1921: Maximum stage, from recorder, 12.2 feet at 10 a. m. December
18, 1917 (discharge, 18,300 second-feet); discharge may have been greater
during floods in November, 1909, and November, 1910; minimum stage, from
recorder, 1.50 feet at 1 p. m. September 30, 1915 (discharge, 146 second-feet).

Ice.—Stage-discharge relation not affected by ice. ’

Diversions.—None.

RecGuLATION.—None.

Accuracy.—Stage-discharge relation changed December 30 and February 10-11.
Two rating curves used prior to February 11, well defined below 7,000 second-
feet; curve used February 11 to September 30, well defined below 5,000
second-feet. Operation of water-stage recorder satisfactory except as noted
in footnote to table of daily discharge. Daily discharge ascertained by
applying to rating table mean daily gage height obtained from recorder
graph by inspection or, for days of considerable variation in stage, by aver-
aging results obtained by applying mean gage heights for shorter intervals.
Partial clogging of intake pipe caused lag of stage in well behind thatin river.
This caused slight uncertainty in daily records for periods of rapidly changing
stage but had little or no effect on monthly mean discharge. Records good.-

CoopErATION.—Puget Sound Power & Light Co. furnished gage-height record
and made some discharge measurements.

Discharge measurements of Middle Fork of Snoqualmie River near North Bend,
Wash., during the year ending Sept. 30, 1921.

: ' Gage | Dis- Gage | Dis-
Date. Made by— height.| charge. Date. Made by— height. | charge.
Feet, | Sec.ft.
May 25 | D.J. F. Calkins....... 5.16 3,390
July 19 | Nethand Van Wagoner.| 3.14 974

Sept. 18 | McCombs and Neth._.| 1.90 279
20 |....- do. .l 4.28 2, 140
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Daily discharge, in second-feet, of Middle Fork of Snoqualmie River near North
Bend, Wash., for the year ending Sept. 30, 1981.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept,
3,520 | 6812960 | 015)1,280 |2800 2520 637 443
7,350 727 | 2,180 985 | 1,200 | 2,670 | 2,380 619 471
4,470 781 | 2,310 950 | 1,000 | 3,140 | 1,680 877 1 1,030
2, 900 733 | 1,980 848 | 1,080 | 3,300 l 410 518 1 1,080
2, 520 668 | 1,510 776 | 1,120 | 3,220 1 360 479 848
1,710 643 | 1,240 711 11,120 | 3,470 | 1,410 | « 458 589
1,350 | 775 (1,090 | 673 ] 1,280 | 4,520 | 1,410 | 495 524
1,260 | 1,050 985 655 | 1,160 | 3,140 | 1,620 501 667
1,090 | 1,520 915 698 [ 1,200 | 2,740 | 1,280 495 692

907 | 8,480 | 848 | 867 ) 1,640 | 2,740 | 1,200 | 479 565
774 | 9,440 | 815 {1,200 | 1,620 | 3,220 | 1,240 | 439 583
720 | 6,450 763 | 1,280 | 1,360 | 2,740 | 1,240 405
852 | 3,310 |, 704 | 1,510 | 1,610 | 2, 1,200 392 415
3,040 | 2,110 661 | 1,160 | 2,310 | 2,310 | 1,200 396 365
4,020 | 1,460 637 985 | 2, 2, 1,120 392 329
2,230 | 1,160 | 1,220 | 880 | 3,980 | 1,740 | 1,020 | 370 310
1,600 | 1, 4,190 | 915 2,000 | 1,460 | 985 [ 412 202
1,390 915 | 3,770 | 1,020 | 2,670 | 1,410 950 553 202
1,210 1, 2,380 | 2,110 | 9050 | 469 | 1,090
1,050 | 796 | 1,570 | 1,120 | 2,180 | 2,180 | 915 | 387 2,190
899 724 {1,280 | 3,330 | 2,450 | 2,620 808 370 | 2,840
803 777 | 1,160 | 3,760 | 2, 2, 789 353 | 1,480
727-) 2,220 | 1,090 | 2,460 | 2,520 | 2,180 848 3217 1,
675 | 2,240 | 1,200 { 1,740 | 2, 2,380 ( 880 | 314
625 | 2,110 | 1,410 [ 1,510 | 3,140 | 2,380 | 848 | 314 815
619 | 1,020 | 1,160 | 1,680 | 2,520 2,110 | 756 | 202 1,520
601 | 1,800 | 985 | 1,490 | 1,860 | 1,980 | 679 | 2791 1,580
607 | 2,520 | 915 | 2,180 | 1, 1,800 | 685| 275 2,720
....... 915 | 2,110 1,860 679 275 1 1,520
531 | 1,560 (31,000 | 2,470 | 661 | 282 1,
880 loo__.l} |eceeaas 649 206 | ovmne-

Note.—Recorder not operating May 29 to June 1; discharge determined by eompanson with flow of
Skykomish River. Braced figure shows mean discharge for period included

Monthly discharge, of Middle Fork of Snoqualmie River near North Bend, Wash.,
for the year ending Sept. 30, 1921.

{Drainage area, 184 sguare miles.]

Discharge in second-feet. Run-off.
Month. Per P
Maximum. | Minfmum.| Mean. sqnil]are Inches. | Acre-feet.
mile.

7,000 641 1,660 9, 02 10, 40 102, 000
3,620 310 1,080 5. 87 6. 55 64,300
8, 640 1, 400 7.61 8.77 86, 100
7,350 531 1, 650 8.97 10.34 101,000
9, 440 643 2,070 11.20 11. 66 115,000
4,190 637 1,440 7.83 9.03 , 500
3,760 655 1,370 7.45 8.31 81, 500
3,980 , 1,970 10,70 12,34 121, 000
4, 520 1, 410 2, 510 13.60. 16.17 149,%
2, 520 649 1,140 6.20 7.1 70,1

637 275 414 2.25 2. 59 25,
2,840 202 959 5.21 5.81 57,100
9, 440 275 1,470 7.9 108,12 1, 060,
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NORTH FORK OF SNOQUALMIE RIVER NEAR NORTH BEND, WASH,

Locarion.—In NE. I sec. 26, T. 24 N., R. 8 E., at Gabriel ranch, 2 miles above
mouth and 314 miles northeast of North Bend, King County.

DRAINAGE AREA.—About 102 square miles (measured on topographic and eounty
maps).

Recorps avarnaBrE.—July 4, 1907, to September 30, 1921.

Gage.—Friez water-stage recorder on right bank 200 yards southeast of ranch
house; installed September 26, 1916; inspected by A. R. Neth. For de-
scription of previous gages see Water-Supply Paper 512.

DISCHARGE MEASUREMENTS.—Made by wading or from cable 200 yards above
mouth.

CHANNEL AND coNTROL.—Bed composed of boulders and gravel; shifting at
extremely high stages. Right bank not subject to overflow; left bank
fairly high and not subject to overflow except at extremely high stages.
Stage of zero flow, according to measurements made September 14, 1918,
gage height —0.4 foot.

EXTREMES OF DISCHARGE.—Maximum mean daily discharge during year; esti-
mated 4,500 second-feet for December 30 and February 11; minimum
stage recorded, 1.89 feet at noon August 31 (discharge, 112 second-feet).

1907-1921: Maximum stage, defermined by leveling to high-water mark
14.5 feet November 18, 1911 (discharge, 11,100 second-feet); water above
gage November 18, 19, 23, 24, 29, and 30, 1909, and stage may have ex-
ceeded that reached in 1911. Minimum stage recorded, 1.0 foot September
26-28, 1910 (discharge, 56 second-feet).

Ice.—Stage-discharge relation not affected by ice.

Diversions.—None.

REguULATION.—None. i

Accuracy.—Stage-discharge relation permanent. Rating curve well defined
below 3,000 second-feet. Operation of water-stage recorder satisfactory
except a8 noted in footnote to table of daily discharge. - Daily discharge
ascertained by applying to rating table mean daily gage height obtained
‘from recorder graph by inspection, or, for days of considerable variation in
stage, by averaging results obtained by applying to rating table mean gage
heights.for shorter intervals. Records good except for periods when intake
was clogged.

CoopreraTioN.—Puget Sound Power & Light Co. furnished gage-height record
and made some discharge measurements.

Discharge measurements of North Fork of Snoqualmie River near North Bend,
Wash during the year ending Sept. 30, 1921. .

Date. | = Made by— 1oke | iz, || Date. Made by— 1o | o
Feet. | Sec.t. ‘ Feet, | Sec.ft.

Jan. 8| Kilgore and Neth_..._. 3.54 784 || July 18 | Neth and Van Wagoner| 2.80 341
May 24 | Calkins and Neth_____. 4,30 1,540 || Sept. 19 | McCombs and Neth__.| 2.87 368
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Daily dzscharge, in second—feet of North Fork o g Snoqualmie River near North
Bend, Wash. for the year ending Sept. 30, 1921.

Day Oct. | Nov. | Dec. | Jan. | Feb, | Mar. | Apr. | May. | June | July | Aug. | Sept.
395 | 1,730 *920 | 1,430 | 1,300 188 175
417 | 1,340 701 912 l, 300 | 1,340 181 189
2, 500 426 | 1,730 623 810 | 1,480 980 172 206
377 | 1,340 516 754 l, 530 810 164 384
346 | 1,010 456 T8 | 1,480 730 158 338
1,070 324 802 412 762 | 1,600 154- 41
912 305 686 300 852 | 2, Eg 679 | .154 22
895 552 580 369 746 | 1, 679 150 317
886 | 1,070 530 | . 390 1,330 148 331
754 | 2, 490 | .510 | 1,100 | 1,340 { 527 | 144 287
679 | 4,500 810 | 1, 1, 530 521 139 241
643 | 3,360 | 477 111,250 499 134
662.| 2,050 1,080'{'1,010 | 1,160 | 477 |- 180 183
2,380 | 1,340 | 381 1, 1,120 :gg 127 170
2,340 | 1,020 | 360 { 570 (1,480 | 1,180 - 124 158
1,360 794 823 510 | 2,100 980 377 119 148
1,050 | 679 2,380 | 516)1,680 | -810:] 354 | 133 143
- 912 2,110 603 | 1 802 275 146
762 533 | 1,420 716 1,250 334 194 568
643 | 482 | 1,020 | 738 |{1,400.| 1,140 | .317| 152 880
558 431 818 | 2,160 1,430 281 144 | 1,460
510\ 455! 7381228011, 1,200 141
466 | 1,200 | 708 | 1,530 | 1, 1,146 [ o7t | 134 403
it 1,120 | 208 134.]. 39
s 980

i -
381 | 1,100 637 | 1,080 222 134- 891
377 | 1,480 1, 530 861 217 | 128 1,250
s 3 — 577 | 1,430 870 204 | © 120
. 338 530 | 1,120 1,” 1,400 200 | 119 466
338 538 |l n3g0 || de2| 117 |

Non: —Intake cl god Oct 4-9, Dec.30 to Ian 6, Jan. 15, Feb. 10-12; reoorder not opemtlng May 10-21 H
rge d ebermin:cgl from occasional staft gage readings and by comparlson with flow of near-by
Braced Bgures show mean discharge for periods indicated. s

Monthly discharge of North Fork of Snoqualmie River 1 near Nor‘th Bend Wash.,
. for the year ending Sept. 30, 1.921 '

{Drainage ares, 102 square miles.]

Diécl:iarge in second-fest. ‘ Run-off.

Month, : ‘Per

. Maximum.] Minimom.]| Mean. s‘xlxlxlj.lam Inches. Acre-feet.
6

345 £ ) 8.93 10.30 656, 000

199 661 6.48 7.23 39,300

301 7.84 9.04 49, 200

338 1,080 10.4 11.99 . 65,200

1,070 10.5 10.63 . 59,400

369 898 8.80 10. 14- 55,200

369 830 8.63 9.63 | 52,400

738 1,170 11.5 . 13.26 71,900

802 1, 12:2 o 18,61 73,800

192 4.75 5.48 , 800

117 149 1.46 1,68 9,160

143 439 4,30 4,80 26,100

117 812 7.96 108. 09 587,000
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SOUTH FORK OF SNOQUALMIE RIVER AT NORTH. BEND, WASH,

Locarion.—In SE. 34 sec. 9, T. 23 N., R. 8 E,, at Cooper ranch, half a mile
south of North Bend, King County, and 334 miles, by river, above mouth.

DRrAINAGE AREA.—84 square miles (measured on topographic maps).

RECORDS AVAILABLE.—July 21, 1907, to February 29, 1908, and June 26, 1908,
to September 30, 1921.

Gage.—Friez water-stage recorder on left bank at Cooper ranch; installed
October 2, 1916; inspected by A. R. Neth. For description of previous
gages see Water-Supply Paper 512.

D1scHARGE MEASUREMENTs.—Made by wading or from eable 150 feet below gage.

CHANNEL AND CONTROL. —-Bed compOsed of gravel; shifting at extremely high
stages.

EXTREMES OF DISCHARGE.—Maximum stage during year, from water-stage
recarder, 9.47 feet at 10 a. m. December 30 (discharge, 4,410 second-feet);
minimum stage, from recorder, 1.79 feet at 3.15 p. m. September 17 (dis-
charge, 128 second-feet).

1907-1921: Maximum stage recorded, ‘‘ Water over gage,”” November 3,
4, 19, 23, and 29, 1909 (gage height and discharge not determined); mini-
mum stage recorded, 0.70 foot October 10 and 11, 1908 (discharge, 68
second-feet).

Yce.—Stage-discharge relation not affected by ice.

Diversions.—None,

ReEauLATION.—NoODE.

Accuracy.—Stage-discharge relation changed slightly December 30. Two
rating curves well defined below 3,000 second-feet. Operation of water-
stage recorder satisfactory except as noted in footnote to table of daily dis-
charge. Daily discharge ascertained by applying to rating table mean daily’
gage height obtained from recorder graph by inspection or, for days of
considerable variation in stage, by averaging results obtained by applying
to rating table mean gage heights for shorter intervals. Partial clogging
of intake pipe caused water stage in well to lag behind that in river. This
caused slight uncertamty in daily records for periods of rapidly changing
stage but had little or no effect on monthly mean discharge. Records good.

CoorerAaTION.—Puget Sound Power & Light Co. furnished gage-height record
and made some discharge measurements.

Discharge measurements of South Fork of Snoqualmie River ai North Bend, Wash.
during the year ending Sept. 30, 1921.

Gage | Dis- Gage | Dis-

Date. Made by— heiz%t. charge. || Date. Made by— height. | charge,

Feet. | Sec.-ft.

Jan. 5 May 24 | Calkins and Neth._.... 4.86 1,820
. 7 July 18 | Nethand VanWagoner.| 2.77

Feb, 14 Sept. 18 | McCombs and Neth...| 1.82 134

21 191 . U {1 S, 2.04 176

20 |....- (i 1 O 3.57 692

May 23
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Daily discharge, in second-feet, of South Fork of Snogualmie River at North Bend,
Wash., for the year ending Sept. 30, 1921.

Day. Oct. | Nov. | Dec. | Jan, | Feb. | Mar. | Apr. | May. June. | July.| Aug. | Sept.
984 | 407 {1,420| err|1,540| 7ol s16)1,380] o111 200! 160
273| 386 1290| 617(1,380 ] 770| 770|1,270{ L010| 195 168
276 | 382(2160| 638)1,240! 748 | 1748|1350 | 863 | 188 252
258 | 43211,870| 596 1,190 | 703| 703 |1,440 770} 181 285
247 | 393 1,180 | 576|1,060| 660 | 748 (1,380 | 725 176 252
289 | 362 911 .535] 960 638 770 |1L440! 703 | 170 212
2281 339 770| 535| 863 617| 840 |1,660| 681 168 108
220 317| 748| 576 8167 617| 793 |1,35 | 681! 170 198
215 320 703 793 | 617| 770 | 1,190 | 638 172 198
208 | 355 2,260 770! 638 887{1,220° 596 | ‘Y72 195
28| 466 ) 617)3,940] 748| 725| 911 {1,190 676 172 210
1881 444 |* 617(3,260| 703| 793 | 816°] 1,140 555 | 168 192
188 473 | 6811, 681 | 863 | 863 |1,110| 535 168 170
1847 403 1,260 | 1, 660 | 770 | 1,080 | 1,080 } 503 | 164 158
182 | 352 1,790 | 1,060 | 660 1,240 | 1,010 | 472 | 160 143
236 | 326 | 1,220 7| B16| 617 (1,760 | 936 435| 158 134
492 308 '985( 161,670 | 6596|1540 887 | 414| 160 130
90 2031 887! 770 |2,0101 617 1,3207 840 | 386! 164 157
915 840 | 748 1,490 | 638 [1,280| 985 | 369 156 210
819 | 273 793| 703 1,140 660 (1,230 1,010 362| 141 724
706 | 27| 770 985 [ 1,130 | 1,100 | 1,040 | 826 | 144 819
641 250 | 748 681 1111, 1,270 307 | 1891 572
990 | 250 | 725 985| 887 | 1,410 1,240| 960| 301| 135 403
750 | 2781 703} 1,140 | 887 |1, 1,320 98| 288 | 135 320
6411 380 ( 681[1,110| 936 | 9011 |1,490| 936 279{ 135 295
662 | 339| 660|1,100| 863| 863|1,300| 887| 261| 132 355
641 | 447| 638 1,080 | 816 816 1,080 840 249! 130 417
559 | 1,430 | ‘638 | 1,240 | 770 | 887| 936| 816 | 237, 132 815
4921 1,680 | 617 |oooeo.. 770 | 1,010 | 911 3| 223| 134 640
444 | 3,730 | 596 770 1 887 1,040 863! 215| 135 476

aeodo] 1,960 | 596 |- 748 | oo 1,240 | ... 208 | 143 ...

Nore.—Recorder not operating May 19-20; discharge interpolated.

Monthly discharge of South Fork of Snoqualmie River at North Bend, Wash.,
Jor the year ending Sept. 30, 1921.

.

[Drainage area, 84 square miles.]

Discharge in second-feet. Run-off,
Month. Per
. Meaximum. | Minimum. | Mean. sqt‘llare Inches. | Acre-feet.
mile
2,320 302 620 7.49 8,64 38, 700
<990 182 448 5.31 5.92 26, 500
3,730 250 586 6.98 8.06 36,000
2, 960 4 596 965 1.5 13. 26 59, 300
3, 940 636 1,100 13.1 13. 64 61, 100
2,010 660 986 11.7 13.49 ' 60, 600
1, 930 596 |. 821 9.77 10. 90 48, 900
1, 760 703 1,060 12.6 14. 53 65, 200
1, 660 793 1,100 13.1 14.62 66, 500
1,010 208 486 6.79 6. 68 900
. . 130 © 158 | 1.88 2.17 9,720
: 81 130, . 815 3.7 1 4.18 18,700
The year-. ... 3,940 130 719 8. 56 116.08 520. 000
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STILAGUAMISH RIVER BASIN.
DEER CREEK AT 080, WASH.

Locarion.—In sec. 5, T. 32 N., R. 7 W., 1}4 miles above Oso and junction
with North Fork of Stilaguamish River in Snohomish County.

DRAINAGE AREA.—84 square miles (measured on topographic maps).

REcorDs AVAILABLE.—August 11, 1917, to September 30, 1921.

Gage.—Stevens continuous water-stage recorder on left bank about 250 feet
below mouth of 3-mile canyon; inspected by C. G. Bloxham. Datum
lowered 0.50 foot July 24, 1920; gage heights pnor to October 1, 1920,
referred to original datum.,

DISCHARGE MEASUREMENTS.—Made by wadmg or from highway bridge at Oso.

CHANNEL AND CONTRoOL.—Bed composed of boulders and gravel overlying bed-
rock. Banks high. One channel at all stages. Stage of zero flow, accord-
ing to measurements made September 13, 1921, gage height —0.50 foot’
+0.25 foot.

EXTREMES OF DISCHARGE.—Maximum stage during year probably occurred on
February 11 when water-stage recorder was out of order; mean discharge
for day estimated as 6,000 second-feet by hydrographic comparison with
record for Sultan River. Minimum stage, from recorder, 0.89 foot August
14-16 (discharge, 41 second-feet).’

1918-1921: Maximum stage recorded, 10.05 feet December 18, 1917, from
high-water mark in well (discharge, 9,300 second-feet); minimum stage,
from water-stage recorder, 1.08 feet September 29 and 30, 1919 (discharge,
27 second-feet). ’

Ice.—Stage-discharge relation affected by ice during severe winters; flow esti-
mated from discharge measurements, observer’s notes, and weather records.

Drversions.—None.

RecunaTION.—None. o

Accuracy.—Stage-discharge relation ‘changed February 10-11; not affeeted by
ice. Two rating curves well defined below 3,000 second-feet. Operation of
water-stage recorder satisfactory except as noted in fooinote to table of
daily discharge, and except for period February to April when clogged in-
take pipe interfered with correct registering of low-water gage heights.
Daily discharge ascertained by applying to rating table mean daily gage
height obtained from recorder graph by inspection or, for days of con-
siderable variation in stage, by averaging results obtained by applying mean
gage heights for shorter intervals. Records good February to April; others
excellent except for periods when water-stage recorder was not operating.

CooPERATION.—Station maintained in cooperation with Western Power Co.

Discharge measurements of Deer Creek at Oso, Wash., during the year ending
Sept. 30, 1921.

Ga Dis- ' . o | Dis-:

Date. Made by— neighs. | change; | Date. | Msdeby— 1ot | el
Feet Sec.ft. ; Feet. | Sec.ft.

Oct. 12| H. W. Newton._....._._, 1,390 || Sept. 13 D.J. F. Calkins. ... ‘12| 720
June 5| Lasley Lee-ocomeoooouae 3 54 4Ll 20 ceee@Oe e 2.36 378

Nore.—~Datum of gage heights is 0.50 foot lower than that of measurements previously published.
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Daily discharge, in second-feet, of Deer Creek at Oso, Wash., for the year ending
Sept. 30, 1921.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June, | July. | Aug. | S8ept.
423 | 1, 500 362 | 1,250 349 510 840 480 62 719
618 | 4,040 371 782 400 572 782 466 61 232
994 | 1,520 365 782 337 452 930 346 57 147
1,110 | 1,020 290 595 206 397 960 289 53 1362
546 | 1,690 37 460 276 397 840 262 51 178
394 687 196 376 247 404 900 235 49 123
360 493 475 317 226 463 | 1,160 224 50 209
336 | 474 451 276 217 394 | e45| 217 48 255
386 416 667 254 228 376 728 183 48 1
498 351 284 319 676 635 173 47 117
6da | 310 {15000 950 | 4s2| 7m2|1,460| 167| 48 96
532 323 226 946 564 1 44 80
502 440 1 1,130 210 | 1,100 633 149 | 43 73
303 | 3,540 635 195 526 900 577 136 42 71
242 | 1,740 463 197 301 960 522 130, 41 69
235 756 379 | 1,090 332 | 1,020 428 114 41 66
316 523 343 | 1,680 340 870 367 105 57 61
333 514 319 | 1,630 414 870 337 104 373 78
314 458 302 814 521 700 101 1421, 304
266 376 272 482 550 694 661 98 82 792
264 328 376 | 2,130 810 829 91 921 1,390
230 290 259 358 | 1,380 782 514 84 81
216 268 759 376 810 755 463 82 84 327
300 252 782 421 605 | 1,020 452 82 60 231
415 230 700 474 546 970 400 81 73 422
283 228 662 340 530 620 367 74 59| 1,490
1,630 266 964 204 482 442 367 72 51| 1,
598 290 | 1,960 278 514 404 312 a 48 915
bt SN T 33 527 2, 600 b Y O 269 605 518 304 68 47
B0l 259 458 236 I .. 257 514 756 956 64 45 289
31 216 247 259 |eaeenn 960 ... 64 155 [oeeeoo

Nou.—Water'-sl_:age recorder not ogerating Oct. 3-9, Dec. 28 to Jan. 2, aud Feb. 10-12; discharge esti
mated by comparison with flow of Sultan River near Sultan, Wash. Braced figures show mean dis
«charge for periods included. . .

Monthly discharge of Deer Creck at Oszo, Wash., for the year ending Sept. 30, 1921

[Drainags area, 84 square miles.]
Discharge in second-feet. o Run-off.
Month, Per )
Maximum. | Minimum. | Mean. square-{ Inches Acre-feet.
21§ 919 10.9 1? 57 56, 500
92 562 6. 69 . 48 33,400
216 745 8.87 10.23 45, 800
776 0,24 10. 65 47,700
1,020 12.1 12.60 56, 600
195 512 6.10 7.03 31,500
1217 5564 6,60 . 7.36 33,000
376 667 7.94 9.15 41,000
304 854 779 8.69 38, 900
64 160 190 2.19 9,840
, 41 71.4 . 850¢ 98 e v 4,300
384 4, 57 5.10 22,800
41 582 6.93 94,01 421, 000
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SKAGIT RIVER BASIN.
SKAGIT RIVER BELOW RUBY CREEK, NEAR MARBLEMOUNT, WASH.

Locarion.—In Whatcom County, three-fourths of a mile below Ruby Creek, 5
miles above Reflector Bar, and 23 miles northeast of Marblemount, Skagit
County.

DRAINAGE AREA.—978 square miles. Area inh United States measured on
Washington National Forest map, edition 1922; area in British Columbisa,
390 square miles.!

RECORDS AVAILABLE.—June 1, 1919, to September 30, 1921.

Gaee.—Stevens continuous water-stage recorder on right bank, three-fourths of
a mile below Ruby Creek; installed June 9, 1919; inspected by F. E. Davis.

DiscHARGE MEASUREMENTS.— Made {rom cable 40 feet below gage.

CuANNEL AND coNTRoL.—Control at head of rapids about 125 feet below gage;
composed of large, angular boulders and perhaps some bedrock; practically
permanent. Banks high and wooded; not subject to overflow. One
channel at all stages.

EXTREMES OF DISCHARGE.—Maximum stage during year, from water-stage
recorder, 11.95 feet at 7 a. m. June 7 (discharge, 25,200 second-feet); mini-
mum stage, from recorder, 3.92 feet at 2 p. m. February 9 (discharge, 930
second-feet).

1919-1921: Maximum stage recorded on June 7, 1921; minimum stage:
recorded, 3.30 feet at 10 p. m. November 11, 1919 (discharge, 555 second-
feet).

Ice.—Stage-discharge relation affected by ice during severe Wmters

Diversions.—None.

REGULATION.—None.

Accuracy.—Stage-discharge relation changed slightly October 5 and May 8;
not affected by ice. Rating curves well defined. Operation of water-stage
recorder satisfactory. Daily discharge ascertained by applying to rating
table mean daily gage heights determined from recorder graph by inspection
or, for days of considerable variationin stage, by averaging results obtained
by applying to rating table mean gage heights for shorter intervals. Records
excellent.

CooPERATION.—Station maintained in cooperation with city of Seattle.

Discharge measurements of Skagit River below Ruby Creek, near Marblemount,
Wash., during the year ending Sept. 30, 1921.

. Date. Made by— h(gia < clgifg’e. Date. Made by— hm- olgg‘e.
See~ft. Feet. | Sec.ft.

QOct. 25 2,670 || May 80 | Davis and Parker__._.. 8.47 9, 260
« 28 2,630 || Aug. 8| John McCombs ........ 5.92 3, 280

May 29 8470 || Sept. 30 | D.J. F. Cplkins. . . 5.35 2,4@,

1 White, A. V., Water powers of British Columbia, p. 483, Gonservntnon Commission of Cauada. 1919
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Daily discharge, in second-feet, of Skagit River below Ruby Creek, near Marblemount,
Wash., for the year ending Sept. 30, 1921.

Day. Oct. | Nov. | Dec. | Jan. | Feb, | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
2,030 | 1,910 | 2,360 { 1,070 | 3,400 | 2,160 | 2,500 | 14,800 | 9,550 | 4,250 | 2,140
1,970 | 1,910 | 2,840 | 1,050 | 3,320 | 2,290 | 2,570 | 16,200 | 7,760 | 4,160 | 1,840
1,970 | 1,850 | 2,570 | 1,040 | 3,480 | 2,220 | 2,570 | 17,200 | 6,710 | 3,720 | 1,560
1,850 | 2,100 | 2,360 998 | 3,480 | 2,160 | 2,570 | 22,200 | 6,450 | 3,180 | 1,470
1,730 | 2,030 | 2,220 982 | 3,320 | 2,030 | 2,800 | 22,200 | 6,320 ' 2,880 | 1,400
1,670 { 1,910 | 2,030 960 | 3,100 | 1,970 | 3,020 | 22,200 | 5,940 | 2,950 | 1,350
1,560 { 1,850 | 1,910 976 | 2,870 | 1,910 | 3,720 | 24,700 | 6,320 | 3,100 | 1,400
1,560 | 1,730 | 1,790 952 | 2,720} 1,910 | 3,980 { 20,700 | 7,490 | 3,320 | 1,500
1,450 | 1,670 | 1,670 945 | 2,670 | 1,910 | 4,250 ( 16,200 | 6,710 | 3,260 | 1,450
1,400 | 1,670 | 1,500 | 2,000 | 2,500 | 2,100 | 5,030 | 14,400 | 6,190 | 3,100 | 1,300
1,400 | 1,620 | 1,400 | 5,900 | 2,430 | 2,500 | 5,250 | 13,500 | 6,450 | 2,050 | 1,200
1,300 | 1,560 | 1,450 | 7,770 | 2, 2,940 | 4,930 | 12,600 | 6,710 | 2,880 | 1,120
1,300 | 1,500 | 1,400 | 5,900 { 2,160 | 3,400 | 5,140 | 12,600 { 6,710 | 2,810 | 1,060
1,250 | 1,400 | 1,940 { 4,620 | 2,030 | 3,320 | 6,710 | 11,800 | 6,710 | 2,950 | 1,010
1,250 | 1,350 | 3,100 | 3,810 | 1,970 | 3,240 | 8,900 | 10,200 | 6,320 | 2,810 990
1,350 | 1,300 | 2,640 | 3,240 | 1,910 | 3,020 { 12,200 ; 8,900 | 5,470 | 2,600 082
1,730 | 1,300 | 2,290 | 2,870 | 1,970 | 3,020 | 13,500 | 8,310 | 5,250 | 3,020 975
2,200 | 1,250 | 2,100 | 2,640 | 2,100 | 3,100 | 15,300 | 7,760 | 5,470 | 3,020 990
2,870 | 1,300 | 1,910 | 2, 2,030 | 3,400 | 15,800 | 8,310 | 5,580 | 2,530 | 1,100
2,800 | 1,160 | 1,730 | 2, 1,970 | 3,560 | 14,400 900 | 5,250 | 2,390 | 1,
2,570 | 1,120 | 1,620 | 2,100 | 1,910 | 3,480 | 13,900 | 11,800 | 4,630 | 2,530 | 2,760
2,360 1 1,090 1,560 | 1,970 | 1,850 | 3,560 | 14,400 | 12,200 | 4,630 | 2,140 | 1,720
2,160 | 1,060 { 1,450 | 1,970 | 1,790 | 3,400 | 13,900 | 11,400 | 5030 | 1,960 | 1,500
2,030 | 1,050 | 1,400 | 2,100 | 1,790 | 3,170 | 14,400 | 11,800 | 5,250 | 1,900 | 1,350
2,100 ) 1,030 | 1,350 ) 2,430 ) 1,850 | 3,020 | 16,200 | 11,800 | 5, 1,720 | 1,350
2,100 990 | 1,300 | 2,800 | 1,850 | 2,800 | 14,800 | 11,000 | 4,630 | 1,670 | 3,72
2,200 | 1,030 | 1,250 | 2,940 | 1,790 | 2,720 | 11,800 | 10,200 | 4,430 | 1,620 | 3,360
2,160 | 1,350 | 1,200 | 3,240 | 1,700 | 2,640 | 9,550 | 9,550 | 4,250 | 1,670 | 4,250
2,030 [ 1,500 | 1,160 [_______ 1,850 | 2,640 | 8,600 9, 980 11,670 | 3,100
1,970 | 2,500 | 1,160 |-<--..- 1,910 | 2,570 | 9,200 9,900 | 3,980 | 1,670 | 2,460

2,570 | 1,120 1,970 3800 |ocooaus 4,160 | 1,710 | ...

Monthly discharge of Skagit River below Ruby Creek, near Marblemount, Wash.,
for the year ending Sept. 30, 1921.

[Drainage area, 978 square miles.]

Discharge in second-feet. Run-off,
~  Month. Per
Maximum., | Minimum.| Mean, sg;lﬂare Inches. | Acre-feet.
e. |.
10, 600 2,100 3,960 4,05 4,67 243, 000
2,870 1,250 1,880 -1,92 214 112,000
2, 570 1,540 1,57 1.81 94, 700
3,100 1,120 1,790 1.83 211 110, 000
7,770 5 2, 570 2.63 2,74 143,
, 480 1,790 2,320 2.37 2.73 143, 000
3, 560 1,910 2,740 2.80 3.12 163, 000
16, 200 2, 8,830 9.03 10.41 543, 000
24, 700 7,760 | 13,500 13.8 15. 40 803, 000
9, 550 3, 5,790 5.92 6.82 356, 000
4,250 1,620 2, 650 2.7 3.12 163, 000
4,250 975 1,720 176 1,98 102, 000
24, 700 945 " 4,110 4.20 57.03 2, 980,000




56 SURFACE WATER SUPPLY, 1921, PART XII—A.

SKAGIT RIVER AT REFLECTOR BAR, NEAR MARBLEMOUNT, WASH.

Location.—In sec. 8, T. 37 N., R. 13 E. (unsurveyed), in Whatcom County, at
Reflector Bar ranger station, 75 feet below mouth of Canyon Diablo, three-
fourths of a mile above Stetattle Creek, 114 miles below Thunder Creek,
and 19 miles northeast of Marblemount, Skagit County.

DraIiNAGE AREA.—1,100 square miles. Area in United States measured on
Washington National Forest map, edition of 1922. Area in British Colum~
bia, 390 square miles.?

RECORDS AvAaiLABLE.—December 6, 1913, to September 30, 1921.

GaGE.—Stevens continuous water-stage recorder on right bank 75 feet below
mouth of Canyon Diablo; installed April 13, 1914; inspected by F. E. Davis
and employees of city of Seattle. Prior to April 13, 1914, inclined staff at
same site but at datum 2 feet higher.

DIsCHARGE MEASUREMENTS.—Made from cable 50 feet below gage.

CHANNEL AND coNTEROL—Control is section of stream bed from 100 to 600 feet
below gage. Length and location of control vary with stage. Bed com-
posed of large boulders near right bank, gravel in center, and sand and rock
near left bank; shifts during floods. One channel at all stages. Banks not
subject to overflow. '

ExXTREMES OF DISCHARGE.—Maximum stage during year, from water-stage
recorder, 10.7 feet at 7 a. m. June 7 (discharge, 30,800 second-feet); mini-
mum stage recorded, 2.20 feet at 10 p. m. February 6 (discharge, 1,180
second-feet).

1913-1921: Maximum stage, from water-stage recorder, 12.0 feet at 6.30
p. m. December 29, 1917 (discharge, 37,300 second-feet); minimum stage,
from recorder, 1.64 feet from 4 p. m. November 11 to 9 p. m. November 12,
1919 (discharge, 665 second-feet). Discharge may have been as low or
lower on December 12, 1919, when stage-discharge relation was affected by
ice. i \

A field investigation and office study of flood data in Skagit River basin
indicates that a great flood occurred some time prior to 1879. High-water
marks and other evidence seem to prove that the river reached a stage of
about 20 feet at Reflector Bar (discharge, about 100,000 second-feet). The
flood of November 29-30, 1909, reached a stage of about 15.0 feet at Reflec-
tor Bar (discharge, about 58,000 second-feet). The flood of November -
18-19, 1897, was about the same as the flood of Decemher 29-30, 1917,
The spring floods of 1862, 1880, and 1894 probably reached nearly to the
stage of the floods of 1897 and 1917.

Ice.—Stage-discharge relation affected by ice during severe winter.

Diversions.—None.

RecuraTioN.—None,

Accuracy.—Stage-discharge relation changed at high water on May 26; not
affected by ice. Two rating curves well defined. Operation of water-
stage recorder satisfactory except that intake pipe to stilling well was partly
clogged resulting in a lag between stage in stilling well and in river. Daily
discharge ascertained by applying to rating table mean daily gage height
determined from recorder graph by inspection. Records good.

CoopPERATION.—Station maintained in cooperation with city of Seattle.

2 White, A. V,, Water powers of British Columbia, p. 483, Conservation Commission of Canada, 1919.
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e
Discharge measurements of Skagit River at Reflector Bar, near Marblemount,
Wash., during the year ending Sept. 30, 1921.
: - Gage | Dis- - Gage | Dis-

Date. Made by height. | charge. || Date- Made by height. | charge.
Feet. | Sec.ft Feet. | Sec.-ft.
Oct. 23 | Kilgore and Parker..... 3.22 2, June 4 9.44 | 24,100
27 | Davis and Parker._.... 3.33 3,020 || Aug. 6 4.00 4,270

May 26 |- A0 7.44 | 16,500 9 4.25 4,720
28 | G. L. Parker........._. 98 | 10,700 || Sept. 26 4.43 5, 260

June 2 |.___.doo ... 7.18 | 13, .

Daily discharge, in second-feet, of Skagit River at Reflector Bar,
Wash., for the year ‘ending Sept. 30, 19

near Marblemount,

.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept
2,960 | 1,300 | 4,050 | 2,460 | 2,960 | 16,800 | 12,300 | 6,480 | 3,290
3,380 | 1,300 ! 3,940 | 2,660 | 3,060 | 18,500 | 10,000 | 6,320 | 2,630
3, 280 ,290 | 4,170 | 2,560 [ 2,960 ,600 | 8,340 | 5,400 | 2,300
2,960 | 1,250 | 4,170 | 2,560 | 2,060 | 25,400 | 7,980 | 4,570 | 2,140
2,860 | 1,220 | 3,040 | 2,460 | 3,170 | 27,600 | 7,980 | 4,070 | 2,000
2,560 | 1,190 | 3,710 | 2,300 | 3,490 | 26,300 | 7,290 | 4,190 | 1,920
2370 | 1,230 |3,380 | 2,240 | 4,170 | 20,800 | 7,800 | 4,840 | 2,140
2,260 | 1,220 [ 8,170 | 2,210 | 4540 | 25,000 | 9,620 | 5250 | 2,300
2,080 | 1,220 | 3,060 | 2,280 | 4,930 | 20,200 | 8,700 | 4,970 | 2,070
1,870 | 2,720 | 2,960 | 2,460 | 5,760 | 17,600 | 7,980 | 4,700 | 1,850
1,780 | 7,550 | 2,860 | 2,960 | 5,760 | 16,000 | 8,160 | 4,440 | 1,640
1,820 | 10,200 | 2,660 | 3,600 | 5,610 | 15,500 | 8 520 | 4,320 | 1,540
1,780 | 7,010 | 2,560 | 3,940 | 5,900 | 15,100 | 8,880 | 4,570 | 1,450
2,500 | 5,760 | 2,370 | 3,940 | 7,860 | 14,300 | 8,880 | 4,700 { 1,430
3,940 | 4,670 | 2,300 | 3,710 | 10,600 | 12,700 | 8,520 | 4,440 | 1,400
3,280 | 4,050 | 2,300 | 3,600 | 14,800 | 11,100 | 7,290 | 4,070 | 1,410
2,860 | 3,600 | 2,370 | 3,490 | 16,400 | 10,400 | 6,960 | 4,970 | 1,430
2,660 | 3,280 | 2,560 | 3,600 | 18,100 | 10,400 | 7,460 | 4,700 | 1,490
2,370 | 3,060 | 2,460 | 2,940 | 18,500 | 10,800 | 7,800 | 3,840 | 1,640
2,170 | 2,860 | 2,370 | 4,050 | 17,300 | 12,700 | 7,120 | 3,720 | 1,910
2,010 | 2,560 | 2,280 | 4,170 | 16,900 | 15,500 | 6,160 | 3,950 | 4,200
1,880 | 2,460 | 2,240 | 4,170 ; 17,300 | 16,400 | 6,320 | 3,190 | 2,460
1,790 | 2,460 | 2,190 | 4,050 | 16,400 | 15,100 | 7,120 | 2,900 | 2,140
1,600 | 2,660 | 2,190 | 3,820 | 17,300 | 15,500 | 7,290 | 2,720 | 1,920
1,620 | 3,060 | 2,240 | 3,600 | 19,400 | 15,500 | 6,960 | 2,460 | 2,000
1,550 | 3,280 | 2,170 | 3,380 | 17,200 { 14,300 | 6,320 | 2,380 | 4,110
1,500 | 3,490 | 2,120 | 3,170 | 13,500 | 13,500 | 6,160 | 2,380 | 4,910
1,440 | 3,040 | 2,120 | 3,060 | 10,800 | 12,300 | 5,840 | 2,540 | 6,020
1,380 3,170 | 9,620 | 12,300 | 5,690 | 2,540 | 4,070
1,350 3,060 | 10,800 | 13,100 | 5,690 | 2,630 | 3,000
1,350 feeee| 2,280 | 13,100 |- ... 6,160 | 2,630 |....__.
Monthly discharge of Skagit River at Reflector Bar, near Marblemount, Wash., for

the year ending Sept. 30, 1921.
[Drainage area, 1,100 square miles.]
. Discharge in second-feet. Run-off.
Month, Per
Maeaximum.| Minimum. Mean. sqq%te Inches. | Acre-feet.
mile.

........................... 13, 100 2,760 4,950 4.50 5.19 304, 000
- 3,380 1, 500 2,270 2,08 2.30 135, 000
_ 3,280 1,220 1,850 1.68 1.94 114, 000
- 3,940 1,350 2, 240 2.04 2.35 138, 000
- 10, 200 1,190 3,210 2.92 3.04 178, 000
- 4,170 2,120 2,760 2.51 2.89 170, 000
- 4,170 2,210 3,220 2.93 3.27 192, 000
- 19, 400 2, 960 10, 400 9.45 10. 90 640, 000
- 29, 800 10, 400 16, 700 15.2 16. 96 994, 000
- 12, 300 5, 690 7,650 6.95 8.01 470, 000
_ - 6,480 2,380 4,030 3.66 4.22 248, 000
........................ 6, 020 1, 400 2,430 2.21 2.47 145, 000
.................... 29, 800 1,190 5,140 4.67 63.54 | 3,730,000

.
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THUNDER CREEK NEAR MARBLEMOUNT, WA.SH;

LocaTion.—In Whatcom County, a quarter of a mile above junction with Skagit
River, 314 miles from Reflector Bar ranger station, and 20 miles northeast
of Marblemount, Skagit County.

DRrAINAGE AREA.—111 square miles (measured on Washington National Forest
map, edition of 1922).

REcoRDS avarLABLE.—February 15, 1919, to September 30, 1921.

Gage.—Stevens water-stage recorder on left bank a quarter of a mile above
mouth; inspected by F. E. Davis.

DIscHARGE MEASUREMENTS.—Made from cable half a mile above gage or by
wading.

CHANNEL AND coNTRoL.—Control at high stage is head of falls about 200 feet
below gage; at low stage bed of stream between gage and falls, composed
of gravel, forms control; shifting. One channel at all stages.

EXTREMES OF DISCHARGE.—Maximum stage during period of record, from water-
stage recorder, 10.1 feet at midnight September 11, 1920 (discharge, 4,380
second-feet) ; minimum stage, from recorder, 2.97 feet, 10 a. m. to 11 a. m.
November 12, 1919 (discharge, 84 second-feet).

Ice.—Stage-discharge relation affected by ice during extremely cold weather;
flow estimated by means of observer’s notes, weather records, and results at
near-by gaging stations.

DiversioNs.—None.

ReguLaTION.—None.

Accuracy.—Stage-discharge relation changed July 16, 1919, and June 7, 1921;
affected by ice December 9-18, 1919. Rating curves fairly well defined.
Operation of water-stage recorder satisfactory except as noted in footnote to
table of daily discharge. Daily discharge ascertained by use of discharge
integrator except for short intervals during which diurnal fluctuation was
small, for which it was ascertained by applying to rating table mean daily
gage height determined from recorder graph by inspection. Records good.

CooreraTiON.—Station maintained in cooperation with city of Seattle.

Discharge measurements of Thunder Creek near Marblemount, Wash., during the
. years ending Sept. 30, 1919-1921.

A
— Gage | Dis~ - Qage | Dis-
Date. Made by- heant. | charge. || D#te: Made by heigigu. charge.
1918. Feet. | Secft. 1920, Feet. | Secoft.
Nov. 6 | Moore and Hunt_.____. 3.97 240 || July 10 | McCombs and Moore..| 7.40 2,040
11 do. 4.18 297 || Oct. 24 | Parker and Davis....._ 4.46 422
28 ...l {1 () R 4,56 494
1919, 29 |- (s (s SOOI 4.41 %26
Feb. 18 3.50 133
Mar, 3.29 118 1921,
Apr. 21 4.92 468 || May 27 6.04 | 1,080
5.76 845 28 5. 67 879
June 15 5.62 767 || June 1 7.00 1,750
15 5. 87 763 || Aug. 7 6. 54 1,460
July 23 6.68 1, 600 7 6.91 1,750
Oct. 3 3.63 204 || Sept. 27 5.64 889
2 6.11 1,120
1920. 29 5.16 661
Mar. 26 3.56 170
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Daily discharge, in second-feet, of ‘Thunder Creek near Marblemount, Wash., for the
years ending Sept. 30, 1919-1921.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
124 368 832 764 | 1,060 | 1,500 851
123 419 732 804 | 1,240 | 1,400 763
122 464 627 848 | 1,450 | 1,310 769
121 519 557 1,690 | 1,310 689
119 508 502 1,000 | ¥ 850 | 1,190 648
118 463 484 1,490 | 1,230 575
116 425 531 865 | 1,100 | 1,380 646
114 391 630 | 8321 1,120 | 1,310 554
113 387 698 815 | 1,410 | 1,240 649
116 468 646 1,710 | 1,310 638
116 460 602 1,950 | 1,450 855
16| 421 553 (% 750 1,750 | 1,340 | 1,150
114 393 515 1,520 | 1,170 724
114 359 477 1,690 | 1,020 778
116 340 616 2,380 | 1,190 782
118 332 643 750 | 2,660 | 1,420 823
139 435 586 830 | 2,050 | 1,640 762
164 560 567 048 | 1,510 | 1,620 719
162 562 721 | 1,500 | 1,400 | 1,500 796
157 559 918 | 1,940 | 1,540 | 1,400 641
157 519 {1,060 | 1,730 | 1,770 | 1,380 537
158 | 487 | 1,430 | 1,660 | 1,810 | 1,210 561
162 487 | 1,240 | 1,540 | 1,660 | 1,020 659
164 549 | 1,080 | 1,280 | 1,570 | 1,080 692
164 575 11,670 | 1, 1,450 | 1,230 705
165 646 | 2,490 | 1,570 | 1,140 | 1,190 632
167 | 822 3,110 | 1,430 | 1,190 | 040 453
174 | 859 {2,360 |1, 1,310 | 818 336
191 837 11,710 | 1,020 , 1,370 | 896 304
253 | 845 | 1,170 1,400 | 1,060 304
332 ...\ 880 [._.____ 1,450 | 1,200 |..__._.

3
2
2
(=73
-

[+
1P
= 5D
SEEE
Y

—

-

&

-

&

8

>

3,

©

2
At

g8 33BXZ BE2ES
g

145! 156 680 | 6722001, 2,030

154 166 | 664 | 655 | 1,820 |1, 2, 500
311 174| 682| 684 | 1,680 1, 1,170
323 | 170 | 694 | 852|2040 |1, 1,380
254 | 170 | 673 [ 1,060 | 2,090 | 1, 1,060
226 | 168 | 608 |1,000]2270 | 1,470 | 1,130
209 | 164 | 970 | 1,050 | 2,220 | 1,060 | . 1,000
202| 164 | 759 | 9070|2280 | 738 | 1,290
195 183 | 640 | 8902260 | 774 776
193 | 185 586 | 881|1,060| 970 | 874
202 | 176 | 528 |1,030| 1,620 | 1,230 ] '1,040
201 | 170 | 466 |1,340 | 1,500 | 1,450 | 754
198 | 170 | 435 1,020 | 1,480 [ 1,390 | 654
193] 1721 402 | 781 | 1,490 | 1,130 | 588
190 188 | 374 | 675 |1210] 'seo| 552
183 | 231] 364 662]1,290 :

] 19| se0| 13| 2427| 173 | 18L| 331 | 374 | 775 | 1,450 | 1,020}

4 o122| 34| 515 166 | 177 395 367 |1,130 | 1,730 | 83

(19| 3371 459 |l Lol 160| 176 380 | 855 | 1,570 | 1,980

o3| 05| 4zl OV 186 | 355 | 3312 1,740

X T us ...l 372 I 176 b 320 | .. 1,510

8439024 t—wsp 532——5
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Daily discharge, in second-feet, of Thunder Creck near Marblemount, Wash., for the
years ending Sept. 30, 1919-1921—Continued.

Day. Oct, | Nov. | Dec. | Jan. | Feb. | Mar. | Apr, | May. | June. | July. | Aug. | Sept.
280 | 371 | 187 | 404 | 297 | 334 | 1,840 2,120 | 1,960 940
278 | 450 | 185 | 468 312 338 1,920 1,360 | 1,820 622
278 436 184 495 306 326 (2,190 | 1,090 | 1,430 529
287 3931 180| 495 <201] 329 |2710(1,100 | 1,150 494
274 | 353 | 174| 468 | 282 340 2,800 1,150 | 1,040 448
264 | 320 168 | 435| 269| 3842050 | 1,040 | 1,230 467
260 305 174 402 264 461 | 3,800 | 1,200 | 1,560 602
251 284 170 376 261 492 | 2,840 | 1,820 | 1,730 662
250 | 264 | 170 | 362 | 273 | 5212300 1,500 | 1,570 544
242 243 405 351 293 617 | 1,980 | 1,380 | 1,450 444
237 237 | 1,040 327 346 602 | 1,740 | 1,500 | 1,360 359
228 237 | 1,340 310 378 5721 1,620 1 1,620 | 1,360 308
226 | 232 | 818! 291| 411| 613 1,640 1,780 | 1,520 278
2171 326 629| 2801 400 799} 1,510} 1,820 | 1,620 284
213 | 460 526 | 260| 395]1,120) 1,210 | 1,720 | 1,490 293
208 | 306| 445| 266| 38011, 1,100 | 1,400 | 1,290 325
203 352 405 278 373 11,710 | 1,040 | 1,430 | 1,640 347
202 326 374 306 1,100 | 1,690 | 1, 500 392
197 207! 346 | 206| 399 1,670 | 1,290 | 1,820 | 1,180 42
194 274 323 281 408 | 1, 1,620 | 1,590 | 1,200 610
190 | 260 22| 43211,550|22201 1,810 1,260 | 1,280
185 | 248 269 | 473 |1, 2,100 | 1,500 864 543
183 238 2656 441 | 1,530 | 1,950 | 1,760 787 449
182 | 231 270 | 413 11,690 | 2,090 | 1,030 | 719 348
179 | 221 276 | 389 | 1,830 | 2,080 | 1,780 | 619 398
77| 216 272 | 374!1,540 | 1,850 {1,620 | 626 | 1,210
178 | 209 262 | 354)1,150 | 1,800 | 1,650 | 676 | 1,260
206 204 263 351 8 1,660 { 1,570 7741 1,170
311 197 272 362 815 | 1,780 | 1,520 830 687
468 | 1920 271 | 342 | 1,000 | 2,340 {1,660 | 880 493
422 | 184 278 |oeeeeae 1,470 ... 1,850 | 888 |_.....

NOTE.—No gage-height record available for Feb. 24 to Mar. 5, 1919; discharge intergo}ated. No gage-
height record available for June 4-6, 9-15, 1919, and Jan. 28-31, 1920; probable gage-height graph estimated
pylcoénganson with record obtained at Reflector Bar. . Braced figures show mean discharge for periods
included.

Monthly discharge of Thunder Creek near Marblemount, Wash., for the years end-
ing Sept. 30, 1919-1921.

[Drainage area, 111 square miles.]

Discharge in second-feet. Run-off.

' Month, : Per - .

Maximum. | Minimum.| Mean. | square Inches. | Acre-feet.
150 126 - 137] - 123 0. 64 3,800
332 113 148 133 1,53 9, 100
8569 332 515 4.64 5.18 30, 600
3,110 477 988 8.90 10. 26 60, 800
L940 | . ... 1,070 9. 64 10.76 63, 700
2, 690 1,060 1,570 141 16.26 96, 500
1,640 818 1,260 114 18. 14 77, 500
1, 150 666 6. 00 6. 69 39, 600
RO AUOIPRIPIN U 382,000
430 113 1,82 2.10 12,400
1,080 92 490 4,41 4,92 29, 200
1,680 |.. ... 381 3.43 3.95 23, 400
____________ 180 346 3,12 3.60 21, 300
592 160 317 2.8 3.08 18, 200
323 143 185 1.67 192 11,400
395 . 156 196 177 1,98 11, 700
b 970 318 536 | 483 5. 57 33, 000
June. .l 2,000 887 7.9 8. 91 52, 800
July. 2,280 1,210 1, 860 16.8 19,37 114, 000
Auvgust_.. ... 1,980 340 12,1 13.95 82,400
September 2, 500 511 899 8,10 & 04 53, 500
Theyear ... ... 2, 500 92 639 5.76 78.39 463, 00g
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Monihly discharge of Thunder Cresk near Marblemount; Wash., for the years end-
ing Sept. 30, 1919~1921—Continued.

Discharge in second-feet. Run-off.
Month. Per
.| Minimum.| Mean. | square Inches. | Acre-feet.
mile.
361 721 6. 50 7.49 44, 300
217 296 2. 67 2.98 17, 600
177 244 2. 20 2. 54 15, 000
184 289 2. 60 3.00 17, 800
168 | . 402 3.62 3.77 22,300
262 330 2.97 3.42 20, 300
261 355 3.20 3.57 21, 100
326 1,010 9. 10 10. 49 62, 100
1,040 1,970 17.7 19. 75 117, 000
1,040 1, 560 4.1 16. 26 95, 900
619 1, 230 1.1 12.80 75, 600
278 573 5.16 5,76 34, 100
168 750 6.76 91.83 543, 000

NORTH FORK OF SAUK RIVER KNEAR BARLOW PASS, WASH.

Locarion.—In sec. 14, T. 30 N,, R. 11 E,, 500 feet below dam site, 2} miles
above junction with South Fork, and 7 miles northeast of Barlow Pass,
Snohomish County.

DRAINAGE AREA.—T76 square miles (measured on topographic maps).

Recorps avarnaBre.—October 1, 1917, t§ December 9, 1920, when station was
discontinued.

GAGE.—Stevens continuous water-stage recorder on right bank 500 feet below
dam site installed October 8, 1918; inspected by Nicolai.Aall. Previous
gages as follows:-'October 1-8, 1917 and January 22 to September 1, 1918,
vertical staff at site of present gage; October 9 to December 29, 1917,
Stevens water-stage recorder at present site destroyed by floods and record
after December 22 lost; September 2 to October 6, 1918, vertical staff on
left bank, opposite site of present gage. All gage heights referred to same
datum.

DiscHARGE MEASUREMENTS.—Made from cable one-third of a mile above gage
or by wading near cable. ]

CHANNEL AND CONTROL.—Bed composed of gravel and boulders. Banks high.
- One channel at all stages. Principal control composed of boulders at head
of rapids about 50 feet below gage. '

ExXTREMES OF DISCHARGE.—Maximum stage durmg period October 1 to Decem-
ber 9, 1920, from water-st.age recorder, 9.2 feet at 5a. m. October 4 (discharge,
3,200 secoud-feet), minimum stage from recorder, 2.16 feet November 15
(discharge, 234 second-feet).

1918-1920: Maximum ‘stage recorded, 14.0 feet (determined by leveling
to high-water mark) December 29, 1917 (discharge, 11,000 second-feet);
minimum stage recorded, 1.00 foot, probably on Oetober 20, 1917, when
recorder clock was stopped and stage but not time recorded (discharge, 75
second-feet). _ Stage may have been lower in December, 1919.

Ice.—Stage-discharge relation seriously affected by ice.

Diversions.—None.

RecuraTiON.—None. ] ' '

Accuracy.—Stage-discharge relation permanent; not affected by ice. Rating
curve well defined below 1,500 second-feet; poorly defined above. Opera-
tion of water-stage recorder satisfactory except as noted in footnote to
table of daily discharge. Daily discharges ascertained by applying to rating
table mean daily gage height obtained from recorder graph by inspection.
Records excelleitt except for extremely high water.

CooPERATION.—Station mamtamed in cooperation’ with American Nitrogen
Products Co.
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Dzscharge measurements of North Fork of Sauk River near Barlow Pass, Wash.,
during the year ending Sept. 30, 1921.

Date, Made by— hg’izgﬁ‘, chlgisg.e.
Feet. Sec.-ft.
Oct. 7| H, W. NeWtOD - oo 6.00 1,140
Aug. 19 | John MeCombs. ... oo mmmmcmmmm——mame e 3.03 370

Daily discharge, in second-feet, of North Fork of Sauk River near Barlow Pass,
ash., for the period Oct. 1 to Dec. 9, 1920.

Day. EOct. Nov. | Dec. Day. Oct. | Nov. | Dec. Day. Oct. | Nov. | Dec.

805 377 349
1,040 377 340
- 1,500 406 358
2, 830 368 386
1, 980 349 349
- 1,52 331 331
- 1,260 314 314
© 920 296 305
778 288 206
726 72 . !

I

ll B
Note.—Recorder not operatinz Nov. 20-22; discharge interpolated.

Monthly dzscharge of North Fork of Sauk River near Barlow Pass, Wash., for the
period Oct. 1 to Dec. 9, 1920.

[Drainage area, 76 square miles.}

Discharge in second-feet. ’ Run-off.
Month, B I Per
Maximum.‘Minimum. Mesan. squ.?re * Inches. | Acre-feet.
mile.
OCHODEE oo 2,830 0| 807| . 10.6 12.22 49,600
November . . ..o 778 234 402 5.29 5.90 23, 900
December 1-9........ mmmamem———— 386 206 336 4.42 1.48 6, 000

SAUK RIVER ABOVE WHITECHUCK RIVER, NEAR DARRINGTON, WASH.

Locarion.—In NW. 14 sec. 24, T. 31 N, R. 10 E,, half a mile above Whitechuck
River and 914 miles southeast of Darrington, Snohomish County.
DRAINAGE AREA.—152 square miles (measured on topographic maps).
RECORDS AVAILABLE.—August 29 to November 17, 1910 (fragmentary); October
1,-1917, to September 30, 1921.
GAGE. ——Stevens continuous water-stage recorder on right bank; inspected by N.
Aall. Gage used in 1910 was inclined staff on left bank one-eighth of a
* mile above Whitechuck River.

DiscHARGE MEASUREMENTs.— Made by wading or from cable 75 feet below gage.
CHANNEL AND CONTROL.—Bed composed of gravel and boulders. Banks high;
not subject to overflow. Low-water control about 150 feet below gage.
EXTREMES OF DISCHARGE.—Maximum stage during year, from water-stage
recorder, 8.1 feet, 4 a. m. to 6 a, m. October 4 (discharge, 8,960 second-feet);
.minimum stage, from recorder, 2 23 feet, September 17 and 18 (discharge,

269 second-feet).

1918-1921: Maximum stage recorded 13.3 feet at 8 a. m. December 29,
1917 (discharge, 21,000 second-feet); minimum stage, from water-stage
recorder, 2.12 feet at 3 a. m. October 7 1919 (discharge, 173 second-feet),
discharge may have been lower in December, 1919.
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Ice.—Stage-discharge relation affected by ice during severe winters; flow esti-
mated from discharge measurements and weather records.

Diversions.—None.
ReauraTioNn.—None. .
Accuracy.—Stage-discharge relation permanent; not affected by ice. Rating
curve well defined below 4,000 second-feet. Operation of water-stage
recorder satisfactory except as indicated in footnote to table of daily dis-
charge. Daily discharge ascertained by applying to rating table mean daily
gage height obtained from recorder graph by inspection or, for days of con-
siderable vatiation in stage, by averaging results obtained by applying mean
gage heights for shorter intervals. Records excellent except for extremely
- high water, for which they are good, and except for periods when recorder

"~ did not operate, for which they are poor.
CooreraTiON.—Station maintained in cooperation with American Nitrogen
Produets Co.”

Discharge measurements of Sauk River above Whitechuck River, near Darringlon;
Wash., during the year ending Sept. 30, 1921.

| .
Date. Made by— ! hgiagﬁ ‘ ch[;ge
I
' l Feet, ' Sec.-ft.
May 29 | Lasley Lee_ .. ... . e ————— 4.12 | 1,850
Sept. 17 | D.J. F. Calkins. .o 2.24 } 280

Daily discharge, in second-feet, of Sauk River above Whilechuck River, near Darring-
ton, Wash., for the year ending Sept. 30, 1921.

Day Oct Nov, | Deec. Jan. Feb. | Mar. | May. | June. | July. } Aug. | Sept.

!

!
3,010 | 1,320 ; 641
2,380 | 1,260 | 552
1,900 | 1,070 | 509
1,770 914 | 546
1,770 828 | 515
1,830 806 | 453
1,960 897 166
2,380 989 521
2,020 963 509
1,960 914 460
2,000 843 533
2,230 777 447
2,300 777 387
2,230/ 835 340
| 2090 762 310
1,770 687 281
1,710 824 275
1,830 | 1,220 | 208
1,900 882 595
1,710 734 897
1,420 734 o 2,410
1,480 667 | 1,070
1, 650 584 980
1,710 571 1 798
1, 650 558 : 835
1,420 496 | 2,840
1,270 472 | 3,060
1,320 478 | 2,940
1,320 478 | 1,650
........ 1,270 484 i 1,210
Blovecaarc ] |ieeeczi 2,240 485 | 1,320 472

Norte.—Gage-height record not available for

jods Oct. 11 to Dec. 26 and Apr. 1 to May 28; discharge

Oct. 11 to Dec. 26 based upon com
monthiy-discharge table for meths

ison with records for Sauk River at Darﬁn%s[on. 8ee footnote to
of determining mean discharge for April and May. Braced figures

show mean discharge for periods indicated.
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Monthly dzschwrge of Sauk River above Whitechuck River, near Darmngton Wash.,
for the year ending Sept. 30, 1921.

[Drainage ares, 152 square miles.].

Discharge in second-feet. " Run-off.
Month, 3 Per
Maximum, | Minimum.| Mean. s?:ﬂate Inches. Acre-feet.
e.
L70| 1L6 13.37 109,000
743 4.89 5,48 44, 200
841 | _ 553 6.38 51,700
1,010 6,64 7.66 62,100
1,350 8,88 9.26 75, 000
1, 060 6.97 8.04 665, 200
1,000 6.68 7.34 58, 500
2,200 14.5 16,72 135, 000
3,400 2.4 24. 99 202, 000
1,830 12,0 13.83 113, 000
gust . 72 784 5,18 5.95 48, 200
September 3, 275 911 5.99 6. 68 54, 200
The year.. .o oocoooeooo. 7,480 275 1,410 9,28 126. 67 1, 020, 000

NOTE.—Mean monthly dischar%a for April and May determined by means of percentage comparison
with mean flow of Sauk River at Darrington less mean flow of Whitechuck River near Darrington. See
footnote to table of daily discharge.

SAUK RIVER AT DARRINGTON, WASH.

Location.—In SE. ¥ sec. 24, T. 32 N., R. 9 E., 700 feet above suspension foot-
bridge, half a mile southeast of Darrington, Snohomish County, 214 miles
below Clear Creek, and 23 miles above mouth of river.

DRAINAGE AREA.—293 square miles (measured on topographic maps).

RECORDS AVAILABLE.—June 15, 1914, to September 30, 1921,

Gaae.—Vertical and inclined staff on left bank 700 feet above suspension foot-
bridge; installed January 7, 1918; read by Paul Schmidt. From 1914 to
1918 vertical staff at same site and datum.

DiscHARGE MEASUREMENTS.—Made from private road bridge half a mile below
gage or by wading.

CHANNEL AND coNTROL.—Bed composed of gravel and large boulders. Left
bank at gage high and not subject to overflow; right bank flat and subject
to overflow at extremely high stages. Stage of zero flow estimated at —1.2
feet on September 13, 1918,

EXTREMES OF DISCHARGE.—Maximum stage recorded 'during year. 9.0 feet
October 3 (discharge, 13,300 second-feet); minimum stage recorded, 2.09
feet September 16 (discharge, 552 second-feet).

1914-1921: Maximum stage, 15.0 feet at 9 a. m. December 29, 1917, de-
termined by levels to high-water mark (discharge, 36,000 second-feet);
minimum stage recorded, 0.78 foot September 28 and 29, 1915 (discharge,.
340 second-feet).

Ice.—Stage-discharge relation not affected by ice.

Diversions.—None.

ReguraTioN.—None. C

Accuracy.—Stage-discharge relation permanent. Rating curve Well defined.
Gage read to half-tenths once daily. Daily discharge ascertained by.
applying daily gage height to rating table except as noted in footnote to
table of daily discharge. Records good for November; excellent for re-
mainder of year.

GOOPERATION ——Gage-helght reeord furnished by Umted States Forest Servlce
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Discharge measurements of Sauk River ai Darrington, Wash., during the year
ending Sept, 30, 1921.

Date. Made by— h(jigft. ch]ffée. Date. Made by— h(;agﬁ. ch';ifée.
Feet, | Secft.

Qot.. 1 June 5 617|773
May 28 Sept- 19 5% 1,110

Daily discharge, in second-feet, of Sauk River at Darrington, Wash., for the year
ending Sept. 30, 1921.

l

Day. Oct. | Nov. | Dee. | Jan. | Feb. | Mar. | Apr, | May. | June. { July. { Aug. | Sept.
1,430 | 4,950 900 | 2,940 | 1,430 | 1,640 | 5,870 | 4,950 | 2,350 900
1,430 | 5,870 900 | 2,940 | 1,530 | 1,640 | 6,110 { 3,870 | 1,860 900
1,640 | 4,950 830 | 2,780 | 1,330 | 1,530 | 7,310 | 2,940 | 1,750 980
1,970 | 3,670 765 | 2,630 | 1,240 | 1,530 050 | 2,780 | 1,640 | 1,060
1,640 | 2,940 765 | 1,970 | 1,150 { 1,640 | 7,550 | 2,940 | 1,530 830
1,430 | 2,220 765 | 1,860 | 1,060 | 1,640 050 § 2,940 | 1,530 900
1,240 | 1,860 | 830 | 1,860 | 1,060 | 1,860 | 7,310 | 3,670 | 1,430 900
1,240 | 1,750 980 | 1,760 | 1,150 | 1,860 | 6,590 | 3,670 | 1,530 900
1,830 | 1,530 { 1,430 | 1,640 | 1,240 | 1,970 | 6,110 | 3,480 | 1,640 830
1,430 | 1,330 (10,300 | 1,530 | 1,330 | 2,090 3,200 | 1,640 - 710
1,530 | 1,240 | 9,050 | 1,430 | 1,430 | 2,090 | 6,350 | 3,200 | 1,4%0 664
1,640 | 1,530 { 7,310 | 1,240 | 1,430 | 2,220 | 5,870 | 3,480 | 1,430 624
1,530 | 2,350 | 4,510 | 1,150 | 1,530 | 2,630 | 5,180 | 3,670 | 1, 530 588
1,330 | 5,410 | 2,940 | 1,060 | 1,640 | 3,290 | 4,510 | 3,480 | 1,430 588
1,240 | 3,290 | 2,350 | 1,150 | 1,530 | 4,290 | 4,080 | 3,200 | 1,430 555
1,150 | 2,350 | 1,970 | 1,240 | 1,640 | 6,110 | 3,670 | 3,290 | 1,330 556
1,060 | 1,970 | 1,750 | 1,860 | 1,640 | 5,410 | 3,290 | 3,290 | 1,240 588

980 | 1,750 | 1,530 | 2,350 | 1,640 | 4,950 | 3,670 | 8,200 | 1,970 900
960 | 1,530 | 1,430 | 2,000 | 1,640 | 4,730 | 4,080 | 3,200 | 1,430 | 1,150
900 | 1,430 | 1,330 | 1,970 | 1,640 | 4,950 | 4,950 2,630 | 1,060 | 1,860
830 | 1,240 § 1,240 | 1,860, 2,780'| 4,930 | §, 2,350 | 1,240 | 2,940
83011,160 | 1,330 | 1,750 | 2,490 | 4,730 | 5,870 | 2,630 | 1,240 | 1,530
900 | 1,060 | 1,530 | 1,640 | 2,220 | 5,180 | 6,110 | 2,630 | 1,060 | 1,640
900 | 980 | 1,970 | 1,640 | 2,090 | 5,870 | 5,410 | 2,040 | 1,060 | 1,430
900 | 900 | 1,970 | 1,530 | 2,000 | 5,180 | 4,950 | 2,630 | 900 | 1,430
1,060 900 | 2,000 | 1,430 | 1,860 | 4,510 | 4,510 | 2,630 | 900 ; 3,670
1,750 | 900 | 2,220 | 1,430 | 1,860 | 3,670 | 4, 2,350 | 830 | 6,110
2,780 900 { 3,110 | 1,330 | 1,750 | 2,940 | 5,180 | 2,850 765 | 8,480
5,640 830 1,240 | 1,860 | 3,200 | 5,640 | 2,090 830 , 350
7,800 830 1,330 | 1,640 | 4,290 | 6,110 | 2,350 830 | 1,750
3,670 900 1, 430 §,410 2,220 900 | oaeo-o

Nore.—Gage not read Oct. 9-10 (discharge determined by comparison with flow of near-by streams)
and Nov. 3-13 (discharge interpolated).

Monthly discharge of Sauk River at Darrington, Wash., for the year ending Sept. 30,
1

[Drainage area, 293 square miles.]

Discharge in second-feet. ‘Run-off.
Month. Per
Maximum. | Minimum.| Mean. sgmuare Inches. | Acre-feet.
6.

13,300 1,330 3,500 L9 13,72 215,000
4,730 710 1,590 543 6.06 04, 600
7,800 830 1,750 597 6.88 108, 000
5,870 330 2,080 7.10 8.19 128, 000

10, 300 765 2,430 8.20 8.63 135,000
2,940 1,060 1,740 5.94 6. 86 107, 000
2,780 1,060 1,630 5.56 6.20 97, 000
6,110 1,530 3,490 1.9 13,72 215,000
8, 050 3,290 5, 640 19.2 21,42 336, 000
4, 950 2,000 3,050 10.4 1L99 188, 000
2,350 765 1,350 4.61 5,32 83, 000
6,110 555 1,440 491 5.48 85, 700

13,300 2,470 8.43 114.46 1, 760, 000
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SOUTH FORK OF SAUK RIVER NEAR BARLOW PASS, WASH.

Locarion.—In NE. 14 sec. 27, T. 30 N., R. 11 E., 234 miles above junction
with North Fork and 5 miles northeast of Barlow Pass, Snohomish County-

DRAINAGE AREA.—32.7 square miles (measured on topographic maps).

Recorps AvarLaBLE—October 1, 1917, to February 8, 1921, and August 20
to October 16, 1921, when statlon was discontinued.

Gage.—Stevens continuous water-stage recorder on right bank; inspected by
Nicolai Aall.

DISCHARGE MEASUREMENTS.—Made by wadmg or from cable 75 feet below gage.

CHANNEL AND coNTROL.—Bed composed of boulders and gravel. One channel
at all stages. Principal control 100 feet below gage.

EXTREMES OF DISCHARGE.— Maximum stage during periods October 1, 1920, to
February 8, 1921, and August 20 to October 16,1921, from water-stage recorder,
6.5feet at 2.30 a. m. October 4, 1920 (discharge, 3,140 second-feet) ; minimum
stage from recorder, 2.07 feet December 26-27 (discharge, 43 second-feet).

1918-1921: Maximum stage recorded, 9.1 feet at 1.30 a. m. December
29, 1917 (discharge, 5,800 second-feet); minimum stage, from recorder, 1.86
feet at 7 p. m. October 20, 1919 (discharge, 35 second-feet); may have been
lower in December, 1919.

Ice.—Stage-discharge relation not seriously affected by ice; open-channel
rating curve assumed applicable.

DrversionNs.—None.

REGULATION.—None.

Accuracy.—Stage-discharge relation permanent; not affected by ice. Rating
curve fairly well defined between 100 and 2 000 second-feet; extended to
extremely high stages by study of flood peak discharge at all gaging stations
on Sauk and Skagit rivers. Operation of water-stage’ recorder satisfactory
Daily discharge ascertained by applying to’ ra,tlng table mean daily gage
height determined from recorder graph by inspection or, for days of consid-
erable variation in stage, by averaging results obtained by applying mean
gage heights for shorter intervals. Records good

CooreraTiOoN.—Station maintained in coopération with American Nltrogen'

- Produects Co.

Discharge measurements of South Fork of Sauk River mear Barlow Pass, Wash.,
during the year ending Sept. 30, 1921.

|
Date. Made by— P A
o : |
| Feet. Sec.ft.
Oct. 2| H.W.Newton. .. ... eaeecens femmmmmmmmemmmeseeeeane—ann ! 4.48 1,220
Aug. 20 | John MeCombS .. o e eccammaaen | 2,82 214
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Daily discharge, in second-feet, of South Fork of Sauk Rivm: near Barlow Pass,
Wash., for the period Oct. 1, 1920, to Oct. 16, 1921.

Day. Oct. | Nov. | Dec. | Jan. Feb. | Aug. | Sept. | Oct.
) N 458 135 156 458 61 168 241
b S 850 128 152 842 68 |- 140 195
| SN --1 1,300 157 163 614 76 130 166
4. R R 290 133 251 396 61 150 145
B e tceccccccecccamc e cmcmaan 1,130 116 201 369 55 | ceeaaan 140 128
<
805 103 160 265 50 [ ... 119 116
693 93 137 213 68 119 105
469 85 121 190 87 137 97
361 79 112 160 130 o1
315 72 112 125 87
738 68 133 140 83
532 58 112 108 83
386 57 119 89 145
406 55 [ 77 408
357 52 77 638 {._.. 67 572
303 103 74
276 408 70
241 628 68
213 607 67
193 565
216 ¢ 391 58
280 52
195 251 47
231 207 49
284 204 47
219 43
219 265 70
207 456

e 657

NoOTE.—No record obtained Feb. 9 to Aug. 19; d4 charge not determined.

Monthly discharge of South Fork of Sauk River mear Barlow Pass, Wash., for the
period Oct. 1, 1920, to Oct. 16, 1921.

[Drainage area, 32.7 square miles.]

Discharge in second-feet. Run-off.
Month. Per
Maximum. | Minimum.| Mean. mwial? Inches. | Acre-feet.
) mile.

2,290 1556 480 14.70 18.95 29, %

628 52 202 6.18 6.90 12
1,340 43 192 5.87 6.77 11,800
842 58 228 6.97 8.04 14,000
87 50 65.8 2.01 .60 1,040
210 110 143 4.37 1.956 3,400
3,200 55 204 8,09 10,03 17, 500
572 83 198 6. 06 3.61 6,280

84890—24t—wsp 582—~8
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WHITECHUCK RIVER NEAR DARRINGTON, WASH.

Location.—In NW. !4 sec. 16, T. 31 N., R. 11 E., at 4.5-mile post, 44 miles
above junction with Sauk River and 11 miles southeast of Darrington,
Snohomish County.

DRAINAGE AREA.—75 square miles (measured on topographic maps).

RECORDS AVAILABLE.—October 19, 1919, to December 12, 1921, when station
was discontinued. Records fragmentary.

Gaoe.—8tevens continuous water-stage recorder on lgft bank; installed August
19, 1919; inspected by N. A. and B. L. Aall and J. J. Gallivan.

DIsCHARGE MEASUREMENTS.—Made from cable 300 feet below gage or by wading
near gage. .

CHANNEL AND coNTRoL.—Control is heavy boulder riffle just below gage; prac-
tically permanent. Banks high and wooded. One channel at all stages.
EXTREMES OF DISCHARGE.—Maximum stage during period of record, from water-
stage recorder, 6.4 feet about noon December 12, 1921, when racorder in-
stallation was damaged and record terminated (discharge, 4,540 s2cond-feet);
minimum stage recorded, 0.9 foot sernetime between November 4 and 14,
1919, when recorder was not operating properly and for which period graph
is not interpretable in regard to time (discharge, 111 second-feet); probably

lower discharge in December, 1919, when recorder was not operating.

Ice.—Stage-discharge relation not affected by ice during periods of record.

Diversions.—None.

ReGguLaTION.—NoOne.

Accoracy.—Stage-discharge relation changed by fallen trees on control Novem-

ber 15, 1919; on September 15, 1920, the trees were washed from control and
stage and discharge reverted to original relationship. Rating curves fairly
well defined below 1,200 second-feet; extended above that point. Operation
of water-stage recorder satisfactory except as noted in footnote to table of
daily discharge. Daily discharge ascertained by applying to rating table
.mean daily gage height obtained from recorder graph by inspection ‘or, for
days of considerable-range in stage, by averaging results obtained by apply-
ing to rating table mean gage heights for shorter intervals. Records good
except those for extremely high water and those estimated.

CoopPERATION.—Part of gage-hexght record furnished by American Nitrogen
Products Co.

Discharge measuremenis of Whitechuck River near Darrington, Wash., during the -
years ending Sept. 30, 1920 and 1921.

- Date. - Made by— pas. | carge. || Date Made by— e, ch‘:r“;e
1910, ) Feet. | Seeqt. || 1920, Feet., | Sec.ft.
Oct. .19 | Lasley Lee......... o man 1:15 167 || July 22 | Lee and Newton....... 2.97 580
22 do. 1.87 239 || Sept. 9| H, W. Newton......_..| 2,30 458

1920, 1921.
July 18 | Lee and Newton..._... 3.58 867 || May 30 | Lasley Lee..._......._. -3.22 825
18 do. 3.71 988 || Aug. 17 | John McCombs........ 2,87 730
22 { H. W, Newton......... 2.88 594 || Sept. 18 | D, J. F. Ca.lnns ....... 1.45 236
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Daily discharge, in second-feet, of Whitechuck River near Darrington, Wash., for
the period Oct. 19, 1919, to Dec. 12, 1921.

1919. 1920.
Day.
Dec.
285
282
292
¢ 306
280
264
257
253
248
253
253
246
255
231
228
226
224
24
220
215
204
200
195
195
193
184
217
375
438
836
500
Dec
414 220 1,480 | 1,380 342 324 610 1,010
610 228 1,530 | 1,080 287 302 439
493 1,730 25 287 428 481
398 2,000 780 290 275 445 414
‘383 1,900 | 805 264 259 526 392
332 250 2,000 832 264 244
314~ - 2,480 | 860 316 239
207 1,780 | 1,200 339 285
264 1,530 | 1,030 750 322 233
248 1,330 | 1,000 . - 287 242,
242 - 1,430 | 1,060 253 248
239 1,330 | 1,120 220 235
239 1,280 | 1,160 213 304
421 1,160- 213 448
430 970 202 509
s00 |f 70
319 915 - -217 389
312 | . 860 705 220 366
306 832 610 239 314 |
287 | 970 505 312 553
278 1,160 497 375 567
264 1,380 470 722 o
262 1,380 900 392 339 350
255 1,280 363 324 312
250 1,480 339 300 309
214 350 1,430 319 300 334
239 1,330 314 878 389
239 71, 280 337 865 375
233 1, 240 361 774 | 1,840
226 1,280 380" 493 | 1,580
224 1,430 363 408 983
222 g .- 369 {omoeonoo 807

NO‘!!: ~Norecord available Nov. 1 to Dec. 29, 1919, Jan. 8 to June 16, and Sept. 1-28, 1920; discharge not
dzttmnl . Recorder not gparating satlstactonly Oct. 28 to Nov. 23, 1920, Feb. 3-28, May 1-29, and July
14 t6 Aug! 16, 1921; discharge determined by means of percentage oompanson with flow of Suiattle River
below Lime Creak pear Darrington. In the same manner mean discharge for March and April, 1921, was
sstimated as 300 second-fest. Braced figures show mo2an discharge for periods included.
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Monthly discharge of Whitechuck River near Darrington, Wash., for the period
Oct. 19, 1919, to Dec. 12, 1921.

‘ [Drainage area, 75 square miles.}

Discharge in second-feet. Run-off,
Month, Per
Maximum.| Minimum.| Mean. | square Inches. | Acre-feet.
mile.
1919-20.
October 19-31_ ... ___.__ 264 156 185 2.47 119 4,770
January -7 _ .. ... 348 270 310 4.13 1.08 4, 300
1, 200 606 11. 4 5.94 23, 700
1,540 545 950 12.7 14. 64 58, 400
605 275 488 6.51 7.50 30. 000
1920-21.
679 9.05 10.43 41,800
323 4.31 4,81 19,20
278 3.71 4.28 17,106
306 4.08 4.70 18,800
366 4.88 5.08 300
300 4.00 4. 61 18, 400
300 4. 00 4. 46 17. 900
7 9. 69 1117 44,700
1,410 18.8 20. 98 , 900
________________________________ 946 12.6 14.53 58, 200
............ 591 7.88 9. 08 300
September. .. ... ... 362 4.83 5.39 21, 500
The year..........coo....... 2,550 |-eommemeane 550 7.33 99.52 398, 000
28, 300
26, 100
21, 200
75, 600

NoTE.—See footnote to tables of daily discharge.

SUIATTLE RIVER BELOW LIME CREEK, NEAR DARRINGTON, WASH.

Locartion.—In sec. 18, T. 32 N, R. 12 E. (unsurveyed), half a mile below Lime
Creek, 1 mile above Suiattle ranger station, 2 miles below Buck Creek, and
14 miles east of Darrington, Snohomish County.

DRAINAGE AREA.—213 square miles (measured on topographic maps).

REcorps AvaiLABLE.—Qectober 1, 1920, to November 11, 1921, when station
was discontinued.

Gage.—Stevens continuous water-stage recorder on right bank; installed Oec-
tober 30, 1920. (Gage heights October 1-15, 1920, determined from reference

- point; October 16-29, from staff gage to which recorder is referred. Recorder
inspected by W. L. Stilwell and John West, and during summer by Jack
Gailey, an employee of United States Forest Service.

DiscHARGE MEASUREMENTS.——Made from cable or by wading.

CHANNEL AND coNTrRoL.—Bed composed of large boulders. Control is long
stretch of channel with steep and uniform gradient.

EXTREMES OF DISCHARGE.— Maximum stage recorded during period of record,
7.1 feet at 6 a. m. June 7 (discharge, 5,890 second-feet); minimum stage
recorded, 1.68 feet at 3.30 p. m. February 6 (discharge, 469 second-feet).

Ice.—Stage-discharge relation not affected by ice during period of record.

Diversions.—None.

RecuraTion.—None, :

Accuracy.—Stage-discharge relation permanent. Rating curve well defined.
Gage read to half-tenths twice daily Oectober 1-15, 1920; to hundredths
October 16-29. Operation of water-stage recorder satisfactory after October
29, 1920, except as noted in footnote to table of daily discharge. Daily
discharge ascertained by applying to rating table mean daily gage height
determined by inspection of recorder graph except as noted in footnote to
table of daily discharge. Records excellent except those estimated, which
are fair.
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Discharge measurements of Suiaitle River below Lime Creek, near Darrington,
Wash., during the period Oct. 24, 1920, to Nov. 11, 1921.

. l ] Gage | Dis- Gi ; e | Dis-
Date. ") Made by—~ heiﬂéih charge, || D8te- Made by— hei{glt. charge.
Feet. | Secft. ’ 4
2,93 | 1,000 || June 3 | Lee and West._________  Feet | Seeft
2.80 | 1,070 || Aug. 13 | John McCombs.. 2741 1.79%
2 58 Nov. 11 | ... do- o Lozes| 917
5. 40 i 3,700 {
|

Daily discharge, in second-feet, of Suiattle River below Lime Creek, near Darrington,
Wash., for the period Oct. 1, 1920, to Nov. 11, 1921.

Day. | Oct. | Nov. ’ Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. ; Sept.
872 738 | 1,030 509 | 1,060 690 714 | 3,700 | 3,030 | 2,190 995
872 714 | 1,320 517 995 714 690 | 3,630 | 2,400 | 2,040 816
900 738 | 1,170 517 | 1,100 738 690 | 4,010 | 2,040 | 1,790 789
816 764 | 1,030 493 | 1,030 690 690 | 4,400 | 1,990 | 1, 600 764
789 690 960 481 644 690 | 4,140 | 2,040 | 1,480 738
738 690 843 473 872 622 738 | 4,400 | 2,040 | 1,700 738
738 667 789 843 600 764 | 5,330 | 2,300 | 1,800 843
714 644 764 485 789 600 900 | 4,010 | 2,740 } 1,940 843
890 644 714 489 764 600 900 | 3,630 | 2,520 | 1,790 789
667 644 690 | 1,590 738 622 930 | 3,270 | 2,520 | 1,650 714
644 667 667 | 2,820 714 667 | 1,140 | 3,270 | 2,620 | 1, 560 644
622 644 2, 500 667 789 | 1,100 | 3,150 | 2,790 | 1,520 622
622 800 1, 600 644 816 995 | 3,150 | 2,910 | 1,600 579
600 1, 240 622 843 {1,140 | 2,970 | 2,850 | 1,660 558
600 | 579 1,030 | 622 789 | 1,520 | 2,620 | 2,620 | 1,440 558
738 579 789 900 6890 738 | 2,140 | 2,460 | 2,400 | 1,400 558
900 579 764 843 872 714 | 3,150 | 2,350 | 2,400 | 1,600 579
1,250 579 738 789 930 738 | 3,150 300 | 2,570 | 1,520 600
1,170 714 738 816 7 3,270 | 2,570 | 2,680 | 1,320 690
558 667 714 738 789 | 3,030 2,350 | 1,320 762
930 | 538 | 644 | 667 7i4| 764 |2,790 | 3,510 | 2,000 | 1,200 | 1,390
872 538 622 644 714 843 | 2,010 | 3,390 | 2,240 | 1,060 789
843 517 600 764 714 960 | 3,150 | 3,390 | 2,460 | 1,030 738
789 517 579 780 3,630 | 2,520 960 667
764 517 558 872 714 789 3, 2,350 900 690
789 3,150 | 2,090 872 | 1,620
816 3,030 | 2,000 960 | 1,480
764 3,030 | 2,040 960 | 1,420
738 ( 99 3,150 | 2,040 | 995 995
738 | 1,700 3,300 | 2,000 | 995 843
....... 1,170 ceeeeee| 2,140 | 1,030 |___.__
Day. Oct. “ Nov. Day Oct Nov
!
1 1921,
764 L,480 G Il _...._._.. 667 |  960°'l21.____..______. 1,100 |.______.
714 1,240 ! 930
714 1, 100
690 1, 060
667 1, 240
644 | 1,400
622 1,440
644 1,200
622 1,060
644 995

NoTe.—Water-stage recorder not operating Jan. 12-15 and May 24 to June 1; discharge estimated by
comparison with flow of Whitechuck River near Darrington, Wash., and Baker River below Anderson
Creek, near Concrete, Wash.
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Monthly discharge of Suiaitle River below Lime Creek, near Darrington, Wash., Jar
the period Oct. 1, 1920, to Nov. 11, 1921

[Drainage area, 213 square miles.]

Discharge in second-feet. Run-off.
Month. . Per
Maximum, | Minimum.| Mean. squ‘z}te Inches. Acre-feet.
mile.
900 1,490 7.00 8.07 91, 600
600 802 3.7 4.21 47,700
513 680 3.4 374 42,400
517 744 3.49 4.02 45, 700
473 924 4.34 4,562 51,300
622 775 3.64 4.20 47, 700
600 741 3.48 3.88
690 1,840 8,64 . 9.98 113, mo
2,300 3,380 15.9 17.74 201, 000
1,990 2,390 1.2 12.91 147, 000
872 1,410 6. 62 7.63 86, 700
558 827 3.88 4.33 49, 200
473 1,340 6.29 85. 21 967, 000
822 1,020 4.79 5,52 62, 700
960 1,210 5.68 2.32 26, 400
- - 89, 100

BAKER RIVER BELOW ANDERSON CREEK, NEAR CONCRETE, WASH.

Locarion.—In SE. ¥ sec. 30, T. 37 N., R. 9 E.,, Whatcom County, 350 feet
below Anderson Creek, a quarter of a mjle above Baker Rwer ranger
station, and 11 miles above Concrete, Skagit County.

DRAINAGE AREA.—184 square miles (measured on topographic maps).

RECORDS AVAILABLE.—September 10, 1910, to September 30, 1921.

Gage.—Stevens continuous water-stage recorder referred to inside staff gage,
on left bank; installed September 24, 1915; inspected by D. C. Gillman,
W. C. Speer; and Charles Bagnell. For description of previous gages see
Water-Supply Paper 512.

DisCHARGE MEASUREMENTS.— Made from cable 300 feet above gage.

CHANNEL AND coNTROL.—Bed composed of boulders and gravel over bedrock;
not likely to shift except during extremely high water. Right bank high
and rocky; left bank fairly high, wooded, and subject to overflow at about
11-foot stage.

EXTREMES OF DISCHARGE.—Maximum stage during year, from water-stage
recorder, 9.7 feet midnight to 2 a. m. October 4 (discharge, 18,700 second-
feet); minimum stage, from recorder, 2.68 feet at 4 a. m. November 13 (dis-
charge, 649 second-feet).

1910-1921: Maximum stage recorded, 13.7 feet at 12.30 p. m. December
29, 1917 (discharge, 36,800 second-feet); minimum stage recorded, 1. 21 feet
December 15-16, 1919 (dlscharge, 219 second-feet).

IcE. —Stage-dlscharge relation not affected by ice.

Diversions.—None.

RegurLaTiON.—None.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined
between 700 and 10,000 second-feet. Operation of water-stage recorder
satisfactory except as noted in footnote to table of daily discharge. Daily
discharge ascertained by applying to rating table daily mean gage height de-
termined from recorder graph by inspection or, for a few days when range
of stage was considerable, by averaging results obtained by applying mean
gage heights for shorter intervals. Records excellent except for extremely
high stages. :

CooPERATION.—Station maintained in cooperation with United States Forest
Service.

8
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Discharge measurements of -Baker River. below Anderson Creek, near Concrete,
Wash., during the year ending Sept. 30, 1921.

Date, Made by— Gage Dls’. Date. Made by— Gage | Dis- )

Oct. 19
20 ..

Dee. 21
22

Apr. b

Daily dzacharge, in second-feet, of Baker River below Anderson Creek near Con-
crete, Wash., for the year ending Sept. 30, 1921. .

Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May.| June.| July.| Ang. | Sept.
3,580 | 1,150 | 1,440 | 2,770 918 | 2, 1,190 | 1,230 | 5,020 | 5,020 | 2,010 | 2,380
4,160 | 1,070 | 1,490 | 3,210 950 | 2,170 | 1,230 | 1,270 | 4,800 | 3,530 | 2,630 | 2,380
7,120 | 1,070 | 1,630 | 2,770 | 1,020 | 2,270 | 1,190 | 1,230 | 5,450 | 2,770 | 2,170 | 1,870
17, 800 998 | 2,220 | 2,070 934 | 2,220 | 1,070 | 1,230 | 6,410 | 2,560 | 1,870 | 1,920
1 1,500 | 918 | 1,770 | 1,870 | 840 | 1,920'| 998 | 1,270 | 6,080 | 2,500 | L,770 | 1,620
854 | 1,540 | 1,580 704 | 1,670 926 | 1,440 | 6,080 | 2,560 | 1,770 | 1,440
827 | 1,400 | 1,400 861 [ 1,400 | 910 1,30 8,180 | 2,980 | 2,170 | 1,580
788 1 1,270 | 1,310 854 | 1,360 903 | 1,670 | 5,630 | 3,970 | 2,440 | 1,670
751 11,230 | 1,190 012 | 1, 974 | 1,770 | 5,020 | 3,370 | 2,820 | 1,490
715 | 1,270 | 1,070 | 4,090 { 1,270 | 2,150 | 2,120 | 4,650 | 3,210 { 2,220 | 1,270
693 | 1,270 990 { 11,300 | 1,150 | 1,580 | 2,120 | 5,950 | 3,450 | 2,120 | 1,070 -
660 | 1,190 9821 9, , 1,80 | 1,970 | 4,800 3,620 | 2,120 934
704 | 1,230 | 974 | 4,340 2,170 | 2,220 | 4,440 | 3,700 | 2, 270 834
688 | 1,060 | 1,700 | 2,770 934 | 1,870 060 | 3,970 2, 270 814
775 9741 2,840 | 2,020 903 | 1,580 | 3,790 | 3, 379 3,370 | 1,970 814
560 | 9262120 1,620 | 1,050 | 1,400 | 4,890 | 3,060-| 2, 1,770 840
7201 "982| 1,670 | 1,440 | 1,520 | 1,360 | 4,650 | 2,840 | 2,910 | 3,270 | " 840
140 | 1,010 | 1,540 | 1,270 | 1,670 | 1,440 | 4,650 | 2,700 | 3,140 | 3,140 | 1,080
370 | 1,010 | 1,400 | 1,150 | 1,540 | 1,580 | 4,060 | 3,880 | 3,210 | 2,270 | 1,620
980 | 1, 1,230 { 1,060} 1,310 { 1.620 | 3,700-) 5,000 | 2,910 | 2,020 | 2,020
170 1,150 958 | 1,190 | 1,870 1.3,970 | 7,280 - 2,500-| 2,270 | 6,370
770 847 1 1,050 950 | 1,110 | 1,920 | 3,880 | 5,410 | 2,700 | 1,770 | 2, 540
620 8271 974| 1,280 | 1,110 | 1,770} 3,620 | 4,800 | 3,140 | 1,540 | 1,820
400 840 910 | 1,620 | 1,150 | 1,580 | 4,250 | 5,160 | 3,450 | 1,490 | 1,400
770 . 834 861 ] 1,870 1,150 | 1,400 | 4,650 | 5,020 | 3,210 | 1,490 | 2,220
870 794 889 | 2,020 | 3,070 | 1,310 | 3,620 | 4,650 | 2,560 | 1,360 | 6,350
120 | 1,110 | 926 | 2,120 | 1,010 | 1,230 | 2,700 2,500 | 1,360 | 6,480
870 | 2,630 934 | 2,700 990 } 1,230 | 2,270 [+5,000 | 2,630 | 1,400 | 5, 560
620 | 2,840 | 882 | .____._ 990 | 1,310 | 2, 500 2,630 | 1,400 | 3,000
490 | 5,030 | 875 |.._.._.. 980 | 1,230 | 3,370 | 6,580 | 2,770 | 1,400 | 2,070
(1} IO, 3,640 889 | .. 1,050 |._ ... 4,440 ..o 2,910 | 1,490 |...__..

Norte.—Braced figure shows mean discharge for period included, estimated because of faulty gage-height
record, by comparison with flow of Middle Fork of Nooksack River near Deming, Wash,

Monthly discharge of Baker R'wer below Anderson Creek, near Cancrele, Wash.,
for the .year ending Sept. 30, 1921.

[Drainage area, 184 square miles.]

v

Discharge in second-feet. Run-off.
Month. Per
Maximum.| Minimum.| Mean. s%ﬁm Inches. | Acre-feet.
e.

17,800 1,270 3, 510 19.1 22,02 216, 000
3,370 1,470 7.90 8,91 87, 500
5,080, 1,490 8.10 9.34 91, 600

- 3,210 861 1,450 7.88 9, 08 89, 200
1, 300 794 2930 | 121 12. 60 124, 000

560 903 1,360 7.39 8.52 83, 600

2,170 903 1,400 7.61 8.49 83, 300
1,230 2, 880 15.7 18.10 177,000

8, 180 2700 5050 | 274 30,57 , 000
5,020 2, 500 3,110 | © 16.9 19. 48 191, 000
3,270 1,360 2, 020 11.0 12,68 124, 000
6,480 814 2 240 2.2 13.61 133, 000
17,800 660 2,350 12.8 173.40 | 1,700, 000
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NOOKSACK RIVER BASIN.
NOOKSACK RIVER AT EXCELSIOR, WASH.

LocarioNn.—In sec. 31, T. 40 N., R. 8 E. (unsurveyed), at highway bridge 600
feet below Nooksack Falls (Excelsior) power plant, half a mile below Wells
Creek, and 6 miles east of Glacier, in Whatcom County.

‘DBAINAGE AREA.—96 square miles (measured on topographic maps).

RECORDS AVAILABLE.—August 25, 1920, to September 30, 1921, when station
was discontinued.

Gage.—Vertical staff in two sections on downstream end of right abutment;
read by Mrs. H. E. Barnes.

Di1scHARGE MEASUREMENTS.—Made from highway bridge or by wading.

CHANNEL AND coNTROL.—Bed composed of small boulders and gravel. Channel
fairly straight for 600 feet above gage; curves below. Banks high and not
subject to overflow. Riffle control, 100 feet below gage; likely to shift at
extreme high water. Current swift.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record,
5.4 feet at 3.45 p. m. October .4 (discharge, 4,650 second-feet); minimum
stage recorded, 0.40 foot February 5-9 (discharge, 186 second-feet).

Ice.—Stage-discharge relation not affected by ice.

DivegrsioNs.—At extreme low water the entire flow above Nooksack Falls,
half a mile above gage, is diverted through the power plant and returned to
river 600 feet above gage. Wells Creek, which enters river just below falls,
is not diverted.

RecuLaTioN.—Pondage above diversion dam is too slight to affect flow appre-
ciably.

Accuracy.—Stage-discharge relation changed October 4. Two rating curves
fairly well defined. Gage read to hundredths once daily. Daily discharge
ascertained by applying daily gage height to rating table. Records good.

Discharge measurements of Nooksack River at Excelsior, Wash., during the period
Awug. 26, 1920, to Sept. 30, 1921.

Gage Dis- Gage | Dis-

Date. Made by— height. | charge. || D2te- Made by— height. | charge.
1920. Feet. | Sec.ft. 1921, Feet. | Beo.-ft.
Aug. 26 1.93 724 || June 24 R. B Kugofe .......... 3201 2130
Sept. 1 1.50 41| 25| __..do ... ... ... . 3.121, 2,030
- Oet. 15 174 810 || Sept. 10 D. J F Calkins .__.___ 1.10 422
1.64 739 10 | do. . 110 430

Daily discharge, in second-feet, of Nooksack River at Excelsior, Wash., for the years
ending Sept. 30, 1920 and 1921.

. Day. Aug. Sept. Day. Aug. | Sept. Day. Aug. | Sept.
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Daily discharge, in secondgeet, of Nooksack River at Excelsior, Wash., for the years

ending Sept. 30, 1920 and 1921—Continued.
Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. A\ig. Sept.
1920-21
) 970 402 478 533 206 620 259 314 {2,020 1,720 | 1,170 | 1,010
2 e 970 378 478 850 206 650 259 314 | 1,920 | 1,350 | 1,260 930
[ S, 2, 880. 378 452 590 196 715 244 334 | 2,120 | 1,170 | 1,010 | 1,010
[ SRR 4,410 334 7 506 196 590 218 334 | 2,440 { 1,000 850 715
| T 4,050 314 533 478 186 506 218 314 | 2,220 | 1,170 748 650
[ 2,330 204 478 426 186 478 206 356 | 2,770 | 1,170 930 590
[, 2,120 276 426 356 186 402 206 452 1 2,770 | 1,170 | 1,010 748
- SO, 1,350 259 378 314 186 356 206 452 | 1,920 | 1,620 | 1,090 | . 682
[ S, 1,000 244 378 276 186 334 206 478 | 2,020 | 1,260 | 1,080 590
W0 el 1,170 230 334 259 | 1,350 334 276 650 [ 1,720 | 1,530 | 1,000 426
) ) S, 1,720 230 334 259 | 2,770 294 378 580 | 2,660 | 1,530 | 1,010 378
2 , 260 230 204 230 | 1,920 259 538 533 | 1,820 | 1,440 | 1,010 334
| & S, 1,080 259 250 230 | 1,080 244 590 620 | 1,720 | 1,350 | 1,010 334
Mo 850 230 259 426 748 230 478 970 | 1,620 | 1,530 930 294
) b P, 815 259 244 533 533 230 378 | 1,260 | 1,350 | 1,350 | 1,010 314
16, - 715 533 230 378 426 230 356 | 1,720 | 1,350 | 1,170 930 276
7 s 650 | 1,010 259 356 378 259 356 | 1,620 | 1,350 | 1,350 | 1,350 334
18 620 | 1,000 259 334 334 334 402 | 1,620 | 1,170 | 1,260 | 1,090 478
19 . 580 | 1,440 244 334 334 314 452 11,530 | 1,620 | 1,260 890 478
20 . 620 | 1,080 244 314 204 276 478 | 1,260 | 2,330 | 1,170 970 650
b2 DR 650 T 230 276 259 259 533 | 1,440 ] 2,770 | 1,090 | 1,080 | 1,090
22 .. 533 620 206 44 244 244 478 | 1,530 | 2,020 | 1,170 | 1,010 850
2. 478 533 206 230 259 230 426 | 1,350 | 2,120 | 1,440 780 506
24 .. 590 562 206 218 378 230 378 | 1,820 | 2,120 | 1,350 650 378
28 . 715 590 206 206 378 230 334 | 1,920 | 2,020 | 1,170 715 715
26 o 650 620 206 230 . 314'| 1,530 | 2,020 | 1,000 650 | 1,620
2 . 590 650 206 218 204 | 1,170 12,020 | 1,350.| 590 20
- S, 890 533 590 206 204 | 1,010 | 1,820 | 1,170 7151 1,170
20 620 506 478 206 314 | 1,010 | 1,620 | 1,000 682 780
30 . 506 478 | 1,170 206 204 | 1,260 | 2,330 | 1,260 716 590
[2:) D, 426 590 208 ... 1,620 ....... 1, 680 718 foees
Monthly discharge of Nooksack River at Excelsior, Wash., for the years ending
Sept. 30, 1920 and 1921.
[Drainage area, 96 square miles.)
Discharge in second-feet. Run-oft
Month. Per -
Maximum.| Minimum.| Mean. s;zlﬁulare Inches. Acre-feet.
e.
1920.

Aug. 26-31. .. 1, 350 426 804 8.38 1.87 9, 570
September__._______.________.___. 1,720 426 885 9,22 10.29 52,700
Theperiod ... oo e eceee o 62, 300
4,410 426 1,180 12.4 14. 30 73, 200
1, 230 512 5.33 5.95 30, 500
1,176 206 374 3.60 4.50 23, 000
850 206 339 3.53 4.07 20, 800
2,770 186 537 5. 59 5. 82 29, 800
715 206 326 3.40 3.92 20, 000

590 206 345 3. 58 4.00 20, 500 -
.............................. 1, 920 314 1,010 10.5 12.11 62, 100
2,770 1,170 1,990 20.7 23.00 118, 000
July.... 1,720 1,000 1,200 13.4 15.45 79, 300
August 1, 350 590 928 9. 67 11.15 57, 100
September. ... ... .. 2,220 276 698 7.27 8.1 41, 500
Theyear .. oo 4,410 186 796 8.29 112. 47 576, 000
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MIDDLE FORK OF NOOKSACK RIVER NEAR DEMING, WASH,

Location.—In NW. 14 sec. 13, T. 38 N., R. 5 E., at highway bridge just below
mouth of Heisler’s Creek, 5% miles southeast of Deming, Whatcom County,
and 4 miles above mouth..

DRAINAGE AREA.—T72 square miles (measured on topographic maps).

RECORDS AVAILABLE.—August 28, 1920, to September 30, 1921, when station
was discontinued. October 10, 1910, to March 14, 1911, fragmentary gage-
height record.

Gace.—Vertical staff in two sections, on downstream end of right abutment;
read by F. F. Filbert. October 10, 1910, to March 14, 1911, vertical staff
in two sections 75 feet below present gage.

DiscEARGE MEASUREMENTS.—Made from highway bridge or by wading.

CHANNEL AND CONTROL.—Bed composed of small boulders and sand. Contro
is small boulder riffle 150 feet below gage; sensitive for low stages. .

EXTREMES OF DISCHARGE.— Maximum mean daily discharge during period August
28, 1920, to September 30, 1921, 7,500 second-feet on October 4; estimated
by hydrographic comparison with records for Nooksack River at Excelsior
and Baker River below Anderson Creek.. Minimum stage recorded, 1.22
feet November 13 (discharge, 195 second-feet).

Ice.—Stage-discharge relation not affected by ice.

Divegrsions.—None.

RreuLaTION.—None.

Accuracy.—Stage-discharge relation changed October 4, 1920, and gradually
over the period June 28 to September 8, 1921. Standard rating curve
fairly well defined; used August 28 to October 4, 1920. Two parallel
curves used, applicable October 4, 1920, to June 27, 1921, and September
9-30, 1921. Shifting-control method used June 28 to September 8, 1921.
Gage read once g day to hundredths four or five times a week; single read-
ing daily during summer may not represent mean daily stage owing to diurnal
fluctuation caused by glacial run-off. Daily discharge ascertained by
applying daily gage height to rating table or, for days when gage was not
read, by interpolating or estimating on basis of comparison mth flow of
near-by streams. Records fair.

Discharge measurements of Middle Fork of Nooksack River near Deming, Wash.,
during the period Aug. 28, 1920, to Sept. 30, 1921.

Date. Made by— h‘g&%& cl}?ar’sg'e Date. : Made by— Gage ch]g,‘:&
. X : 3
1920, Feet | Secft. | 1921. Feet | Sect.
3.15 1,360 || June 27 | R. B. Kilgore 2.46 852
1.58 244 || Sept. 9 | D.J. F. Calkins 1.68| 306
170 283 11 L 1 S, .4 227
2.35 779 | .

Daily discharge, tn second-feet, of Middle Fork of Nooksack River near Deming,
Wash., for the years ending Sept. 30, 1920 and 1921.

Day. Aug. Sept. Day. Aug. Sept. Day. Aug. | Sept.
1920.
) RPN PRI 1,300
2.. 000
U AR, 820
L S [ . 840
5. BT SR 860
[ TN N, 470
[ (S RS
8.. -

- 470

g38
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Daily dzscharge, in second-feel, of Middle Fork of Nooksack River near Deming,
Wash., for the years ending Sept. 30, 1920 and 1 QZI—Continued

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
500 780 283 416 276 367 | 1,750 | 1,200 43 323
600 | 1,640 | 274 | 543 | 303 | 400 1,520 | 1,090 | 443 370
565 | 1,160 670 266 302 | 1, 670 304 416
530 670 251 585 251 380 | 1,760 635 345 530
416 600 500 236 367 | 1,300 600 300 448
443 530 250 416 228 323 | 1,360 635 345 367
470 416 300 370 221 416 | 1,410 670 443 405
431 392 323 200 367 | 1,640 900 565, 443
392 2,760 | 313 250 | 484 | 1,880 | 820 500 283
404 334 | 4,710 303 367 600 | 1,500 565 568 266
416 323 | 6,000 284 448 600 | 1,760 692 635 208
303 300 | 1,640 266 530 600 990 582 208
300 600 323 236 750 870 968 800 530 208
250 | 750 | 286 | 302| 392 740 945| 705) 470 208
286 900 250 367 368 808 6835 431 208
323 600 276 418 345 | 1,500 670 565 392 214
3451 530 | 303| 470 (| 303| 600| 7456| 500] 750 221
367 443 324 486 635 820 532 443 283
303 | 405| 345 367| 670 670 |1,000| 565( 418 égg
300 367 283 345 618 785 | 1,040 600 392
250 356 350 345 900 990 635 392 - 700
243 345| 416| 345| 550 (1,300 {1,090 [ 708 | 380 303
236 283 473 324 470 | 1,470 | 1,190 780 367 335
243 | 2831 530| 308 | 367 1,640 {1,000 500 | 345 367
250 283 .565 203 345 | 2,000 990 500 323 470
221 314 600 283 323 820 820 500 280 | 995
050 323 250 303 710 860 500 236 | 1,520
880 350 500 276 283 600 990 500 328 996
500 266 |.oon-a- 303 350 750 | 1,140 500 303 470
410 283 | ... 276 323 900 | 1,300 500 283 {323
100 283 | .- 250 | 1,300 [ 43| 303 ...

Monthly dzscharge of Mdiddle Fork o g Nooksack River near Deming, Wash., for the
years ending Sept. 30, 1920 and 1921.

[Drainage area, 72 square miles.]
Dischdrge in second-feet. Run-off.
Month,  ° Per
. Maximum. | Minimum.| Mean. |. slqnunare Inches. | Acre-feet.
e.
4,560 221 796 1L1 12.38 47,400
7,500 323 1,270 17.6 20.29 78,100
1,190 195 585 8.12 9. 06 34, 800
2, 500 221 559 7.76 8.95 34,400
1,640 266 499 6.93 7.99 30, 700
6, 000 236 855 1.9 12,39 47, 500
670 236 363 5.04 5.81 22,300
750 200 380 5.28 5.89 22, 600
2,000 323 780 10.8 12. 45 48, 000
1,880 670 1,200 16.7 18.63 71,400
1,200 443 9.08 10, 47 40, 200
750 236 417 5.79 6.68 25, 600
1,520 208 6.03 6.73 25, 800
7,500 195 665 9.24 125,34 481, 000
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SOUTH FORK OF NOOKSACK RIVER AT SAXON BRIDGE, WASH.

Locarion.—In SE. % sec. 21, T. 37 N., R. 5 E,, at highway bridge known as
Saxon Bridge, in Whatecom County, 1 mile below Skookum Creek and 2%
miles northeast of Wickersham.

DRAINAGE AREA.—129 square miles (measured on topographic maps).

RECORDS AvaILABLE.—August 30, 1920, to September 30, 1921, when station was
discontinued.

Gace.—Vertical staff spiked to downstream end of bridge pier on left bank;
read by L. Hesse and K. A. Zeiger.

DISCHARGE MEASUREMENTS.—Made from highway bridge or by wading.

CHANNEL AND CONTRoOL.—Bed composed of small boulders and cobble stone.
Riffle control short distance below gage. High-water control is long gravel
bdr. Left bank is overflowed at extremely high stage. Stage of zero flow,
according to measurement made September 12, 1921, gage height about
0.9 foot.

'EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record,
9.0 feet at 5 p. m., February 11, 1921 (discharge, 13,100 second-feet); mini-
mum discharge, 121 second-feet September 8, 1920.

Ice.—Stage-discharge relation not affected by ice.

Diversions.—None.

RegurLaTiON.—None.

Accuracy.—Stage-discharge relation changed February 10-11, 1921. Rating
curves fairly well defined below 7,000 second-feet. Gage read to half-tenths
once daily or oftener during floods. Daily discharge ascertained by applying
daily gage height to rating table except as indicated in footnote to table of
daily discharge. Records goods except for extremely high stages.

CooprERATION.—QGage-height record furnished by Bloedel-Donovan Lumber
Mills.

Discharge measurements of South Fork of Nooksack River at Saxon Bridge, Wash.,
during the period Aug. 30, 1920, to Sept. 30, 1921.

- Gage | Dis- | . . Gage | Dis-
Date. Made by height. | charge. : Date. Made by ) height. | charge.
‘ |
1920. Feet. | Secft. 1921.
Aug. 30 | Lasley Lee__________ 3.47 432 || June 28
31 | do. ... 3.4 203 29
Sept. 2 __._ do_. ... ol 297 180 || Sept. 8
Oct. 1271 R. B. Kilgore____.._.__ 4,98 2,210 12
13 |aaaos do_ _ .. 4,57 1, 590
18 f.oos L 1 TR 4.18 1,070 N VSO N

3

Daily discharge, in second-feet, of South Fork of Nooksack River at Saxon Bridge,
Wash., for the years ending Sept. 30, 1920 and 1921.

I
Day. Aug. Sept. Day. Aug. | Sept. l Day. Aug. | Sept.
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Daily discharge, in second-feet, of South Fork of Nooksack River ot Saxon Bridge,
Wash., for the years ending Sept. 30, 1920 and 1921—Continued.

Day. Oct. | Nov. | Dec. Jan. r Feb. | May. | June. | July. | Aug. | Sept.
700 | 1,310 352
745, 935 1,140
745 805 © 48T
745 805 720
685 457
685 |f 1,500 625
685 870
715 | 1,220 511
746 | 1,220 278
935 | 1,140 303
935 | 2,150 270
935 | 1,150 236
935 | 1,410 215
1,310 | 1,070 2156
1,310 870 178
1,310 805 178
1,310 805 178
1,310 745 200
1,310 872 457
1,310 | 1,000 625
1,316 | 1,630 1,880
1,310 | 1,140 625
1,310 |- 1,000 511
1,410 | 1,000 457
1,630 | 1,000 850
1,070 968 8, 400

935 933 6,150

805 805 3, 000

870 870 1,140

935 | 1,310 745
1,630 |-vocciocfomaoaaad] 178 ...

Nore.—Gage not read discharge not determined, Dec. 5, 12, 14-31, 1920, Feb. 6, 13, 18-28, Mar. 1 to Apr
30, and July 1-5 and 10~26, 1921. Gage not read, dlscharge mtetpolated, Nov. 14, 28 1920, Jan. 9, 23, 30,
May 8, 16, 22, 29, June 19, 26, Aug. 7, 14, 28, and Sept. 11, 1921. Qage not read, dlscharge estimated b dy com-
parison ith flow of Deer Creek near 0Oso, Wash., Jan. 1-4, 16, May 1, June 5-7, 12, Aug. 21, and Sept.
4, 18, and 25, 1921. Braced figures show mean discharge for penods included.

Meonthly discharge of South Fork of Nooksack River at Sazon Bridge, Wash., for
the period Aug. 30, 1920, to Sept. 30, 1921.

[Drainage area, 129 square miles.]

Discharge in second-feet, Run-off.
Month.
. TONE Pe[
Maximum. | Minimum. | Mean. sgﬂulare Inches. | Acre-feef.
e.
1920,
September ........................ g, 920 121 1, 800 14.0 15. 107, 000
tober._._. 6, 150 526 1,880 14.6 16.83 116, 000
l\ ovember 4 332 1,020 7.91 8. 82 60, 700
1921,
January. .. .l feciciieoo. 282 . 1,160 8. 99, 10.36 71, 300
May__ 1,630 685 1,050 8.14 9,38 64, 600
June__ 2,150 745 1,120 8.68 9.68 686, 600
August.__ 303 178 244 1.89 2.18 15, 000
beptember ________________________ 8, 400 178 1,080 8,37 9.34 64, 300
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UPPER COLUMBIA RIVER BASIN.

MAIN STREAM.
COLUMBIA RIVER AT TRAIL, B, C,

LocaTion.—At highway bridge at Trail, 15 miles above international boundary
and mouth of Clark Fork and 18 miles below mouth of Kootenai River.

DRAINAGE, AREA.—34,000 square miles (measured by Dominion Water Power
Branch).

RECORDS AVAILABLE.—April 18, 1913, to September 30, 1921.

Gage.—Chain gage installed on bridge in June, 1913; read by C. A. Broderick.

DISCHARGE MEASUREMENTS.—Made from bridge.

CHANNEL AND coNTROL.—Channel straight for a guarter of a mile above and
below gage. Riflle control below gage; apparently permanent.

EXTREMES OF DISCHARGE.—Maximum daily mean stage recorded during year,
37.95 feet June 13 (discharge, 270,000 second-feet); minimum daily mean
stage recorded, 9.42 feet January 28 and 29 (discharge, 19,700 second-feet).

1913-1921: Maximum stage recorded, 41.6 feet June 14 and 15, 1913 (dis-
charge, 312,000 second-feet); minimum stage recorded, 7.40 feet March 28,
1017 (discharge, 9,600 second-feet). }

Ice.—Stage-discharge relation not affected by ice.

Diversions.—A small amount of water is diverted above sta,tlon

REeGULATION.—None.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined
below and fairly well defined above 150,000 second-feet. Gage read to
hundredths twice daily. Daily discharge ascertained by applying daily
mean gage height to rating table.

CooreraTiON.—Complete record furnished by Dominion Water Power Branch
Department of the Interior, Canada.

Discharge measurements of Columbw River at Trad, B. C., durmg the year ending
Sept. 80, 1921,

[Made by Beeston and Pirie.]
Gage Dis-
v Date. height. | charge:
' Feet. | Sec.ft.
May 19 oo oo eemoean 23.07 | 124,000
T T 16,21 63,200
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Sept. 30, 1921.

Daily discharge, in second-feet, of Columbia River at Trail, B. C., for the year ending
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[Drainage area, 34,000 square miles.]

Monthly discharge of Columbia Rivfg at Trail, B. C., for the year ending Sept.
0, .
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COLUMBIA RIVER AT VERNITA, WASH.

11, T.13N,R. 24 E

at Richmond ferry, half a mile north of
(Areas in United States measured on

*)

British Columbia measured on Department of

in

,600 square miles.

95

500,000. Areas

topographic maps and on maps issued by United States Geological Survey,

Vernita and 6 miles below Priest Rapids, in Benton County.

LocatioNn.—In sec.
DRAINAGE AREA.—
scale 1

500,000; Department of Mines

West Kootenay sheet, scale 1 :253,440; and Department of Lands map)

the Interior railway-belt maps, scale 1
scale 1

1,125,000.)
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Recorps avaiLaBLE.—Flood heights only, at Wenatchee, 1894 to 1903; contin-
uous gage-height record at Wenatchee, April 18, 1904, to December 31, 1916;
at Beverly January 1-13, 1917; at Vernita, January 14, 1917, to September
30, 1921; daily discharge ascertained from May 1, 1913, to September 30,
1921. Gage-height record at Wenatchee published by United States
Weather Bureau.

Gage.—Since March 25, 1918, vertical staff gage in eight sections, on right bank
at ferry; read by J. P. Richmond. For history of previous gages see Water-
Supply Paper 512. All gage readings at Vernita refer to same datum, 388.7
feet above sealevel. Gages at Wenatchee read by Weather Bureau observers.

DiscaEarGE MEASUREMENTS.—Made from standard gaging car on ferry cable at
Vernita or, when ice conditions are severe, from railroad bridge at Beverly.

CHANNEL AND CONTROL.—Bed composed of gravel and boulders. High-water
control, Coyvote Rapids 6 or 7 miles below gage; low-water control, riffle
noticeable at low stages, about three-fourths of a mile below gage; appar-
ently permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 31.3 feet
June 11 (discharge, 484,000 second-feet); Minimum stage recorded, 2.60
feet at 8.30 a. m. February 11 (discharge, 41,200 second-feet).

1913-1921: Maximum stage recorded, 45.7 feet at Wenatchee, June 15
and 16, 1913 (discharge, 528,000 second-feet); minimum discharge, 23,900
second-feet (current-meter measurements) January 31, 1917, and December
14, 1919 when’ étage-dischaige relation was affécted’ by ice.

Maxnmum stage recorded at Wenatchee by United States Weather
Bureau and Great Northern Railway Company, 58.0 feet June 7, 1894
(discharge estimated, by extending rating curve, 710,000 second-feet).
The Chief of Engineers, United States Army,? gives a crest elevation of the
1894 flood and an elevation of zero of the Weather Bureau gage, from which
it appears that the gage height was 59.8 feet (discharge estimated, by ex- i
tending rating curve, 740,000 second-feet).

Ice.—Stage-discharge relation affected by ice except during mild winfers. Flow
estimated from gage-height record, discharge measurements, observer’s
notes, and weather records.

Diversions.—Some water diverted for irrigation.

REecuraTioN.—None.

Accuracy.—Stage-discharge relation permanent; not affected by ice. Rating
curve well defined. Gage read to hundredths twice daily. Daily discharge
ascertained by applying mean daily gage height to rating table. Records
excellent.

CooPErRATION.—Maintained in cooperation with Washington Irrigation and
Develgpment . Co.

The following discharge measurement was made by R. B. Kilgore:
February 23: Gage height, 5.50 feet; discharge, 63,200 second-feet.

3 Chief Eng. Rept., 1895, pt. 5, p. 3542.
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Daily discharge, in second-feet, of Columbia River at Vernita, Wash., for the year
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Monthly discharge of Columbia River at Vernita, Wash

{Drainage area, 95,500 square miles.}
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KOOTENAI RIVER BASBIN.
KOOTENAI RIVER AT LIBBY, MONT.

Locarion.—In see. 3, T. 30 N., R. 31 W,, at highway bridge opposite Great
Northern Railway station at Libby, Lincoln County.

DRAINAGE AREA.—11,000 square miles.

REecorDs avarLaBLe.—OQctober 13, 1910, to September 30, 1921,

Gaee.—Chain gage on left span of highway hridge; prior to completion of bridge,
temporary staff gage fastened to an.old stump on right bank at lower side
of bridge. In February, 1913, gage datum lowered 2 feet; all readings prior
to change reduced to new datum.

DISCHARGE MEASUREMENTS.—Made from highway bridge; prior to erection of
bridge, from ferry cable.

CHANNEL AND coNTROL.—Channel broken by two piers. Bed of stream com-
posed of small rocks; probably permanent. Current fairly swift andeuni-
formly distributed.

EXTREMES OF DISCHARGE.—Maximum stage reported during years ending
September 30, 1920 and 1921, 13.84 feet June 9, 1921 (discharge, 72,900
second-feet) ; minimum stage, 1.88 feet November 14, 1920 (discharge, 2,300
second-feet).

1910-1921: Maximum stage, 19.17 feet June 21, 1916 (discharge, 130,000
second-feet) ; minimum stage, 1.4 feet February 7, 1914 (discharge, 1,480
second-feet).

Ice.—Stage-discharge relation affected by ice.

Diversions.—None of importance.

Accuracy.—Stage-discharge relation permanent except as affected by ice. One
rating curve used during period; well defined between 2,500 and 40,000
second-feet and fairly well defined above 40,000 second-feet; discharge
measurements made during 1922 indicate that curve is applicable for 1921.
Gage read to hundredths once daily execept Sundays and holidays. Daily
discharge ascertained by applying daily gage height to rating table except
as noted in footnote to tables of daily discharge. Records good.

CoopreRrATION.—Gage-height records furnished by United States Forest Service.

No discharge measurements were made at this station during the year.
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\

Monthly discharge of Kootenai River at Libby, Mont., for the years ending Sept. 30,
1920 and 1921.

[Drainage area, 11,000 square miles.]

Discharge in second-feet. Run-off,
Month, . Per‘
Maximum. | Minimam.| Mean. squit’lre Inches. Acre-feet,
mile. .
5,020 2,490 4,130 0.375 | 0.43 254, 000
3,780 2,300 3,40 . 205 .16 96, 400
4,400 2,820 3,380 .307 35 208, 000
© 8,990 3, 000 5, 400 . 491 55 321, 000
26, 600 7,490 17, 200 1.56 1.80 1, 060, 000
52, 900 14, 300 35, 000 3.18° 8. 55 2, 080, 000
60, 500 17,800 | 36,200 3.29 3.79 | 2 300,000
18, 200 7,990 12, 400 .113 1.30 762, 000
12,100 7,070 8, 860 . 805 .90 527,060
October..._._....... [ S 10, 800 7, 090 8,820 . 802 .92 542, 000
January 12-31_ 5, 250 2,720 3,790 .345 .2 150, 000
February_ 8, 780 2,840 4,620 .420 44 257, 000
arch._ 7, 400 4,070 5,310 . 483 .56 326, 000
April_. 16, 300 5,340 0, 600 . 964 1.08 631, 000
ay.. 69, 500 10,500 | 35,200 3.20 3,69 | 2 160,000
Jupe. . . 72, 900 35,600 | 49, 700 4.52 5.04 [ 2,060,000
July .____ 35, 400 16, 000 21, 600 1.96 2,26 1, 330, 000
August... - 15, 800 7,330 10, 500 | . 9566 1.10 646, 000
September. __________ T 70 7,230 5, 140 5,880 | 535 .60 350, 060
1

l

MOYIE RIVER AT SNYDER, IDAHO.

Locarion.—In sec. 23, T. 64 N., R. 2 E. Boise meridian, at Snyder ranger sta-
tion, a quarter of a mile west of Snyder station on Spokane International
Railway, Bonner County, 3} miles below Round Prairie, and 12 miles
above mouth.

DRAINAGE AREA.—717 square miles. (Area in United States measured on map
issued by United States Geological Survey, scale 1:250,000; area in British
Columbia measured on Cranbrook sheet, British Columbia map.)

Recorps avaiLABLE.—February 21, 1912, to September 30, 1916, and March 1,
1919, to September 30, 1921, at present site; March 10, 1911, to February
20, 1912, at railway bridge 1 mile downstream.

GageE.—Vertical staff and inclined staff on left bank, 150 feet west of Snyder
ranger station; installed October 21, 1919; read by W. O. Blackman. For
description of previous gages see Water-Supply Paper 512,

DiISCHARGE MEASUREMENTS.—Made by wading or from cable near gage. High-
water measurements formerly made from highway bridge a quarter of a
mile downstream. . ,

CHANNEL AND CONTROL.—Bed composed of small boulders and gravel; gradient
steep. Channel straight above and below gage. Banks high and not sub-
ject to overflow. Riffle control 500 feet below gage; shifting at high stages.

EXTREMES oF DISCHARGE.—Maximum stage recorded during year, 9.0 feet at
7 a. m. May 26 (discharge, 7,230 second-feet); minimum stage reeorded,
2.98 feet September 8, 13, and 14 (discharge, 92 second-feet).

1911-1916, 1919-1921: Maximum stage recorded, 11.0 feet at 4 p. m.
June 19, 1916 (discharge, 10,800 second-feet); minimum stage recorded,
2.80 feet October 25 and 26, 1919 (discharge, 56 second-feet). Discharge
may have been lower in December, 1919, when stage-discharge relation
was affected by ice. '
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Ice.—Stage-discharge relation seriously affected by ice; flow estimated from
observer’s notes and weather records.

Acouracy.—S8tage-discharge relation changed May 25-26; not affected by ice.
Two rating curves fairly well defined below 3,000 second-feet. Gage read
to hundredths twice daily. Daily discharge ascertained by applying mean
daily gage height to rating table except as noted in footnote to table of
daily discharge. Records good.

CoorEraTION.—Gage-height record furnished by United States Forest Service.

Discharge measurements of Moyie River at Snyder, Idaho, dumng the year ending
. Sept. 30, 1921.

Date. Made by— h(;ia Yy ch]?ésg'e.

. Feet, SecHt.
June 30 | John McCombs. 4.75 1,140
Sept, 13 | R. B. Kilgore 2981 93.9

14 ... 2.98 9.5

Daily discharge, tn second-feet, of Moyie River at Snyder, Idaho, for the year ending
Sept. 30, 1921,

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. ' June. | July. | Aug. | Sept,
269 291 324 329 196 505 640 | 1,360 | 4,120 | 1,090 223 102
291 282 315 310 191 538 1,450 | 4,780 | 1,050 211 101
334 277 315 305 185 505 | 1,140 | 1,650 | 4,780 | 1,010 202 160
416 269 310 296 161 538 1,650 | 4,780 930 187 98
444 260 305 277 152 538 925 | 1,650 | 4,780 850 176 97
474 252 206 260 155 538 1,970 | 4,780 815 172 97
474 243 | 286 202 | 538 2,440 | 5,120 | ‘745 | 172 95
474 239 269 252 182 474 710 [ 3,000 | 5,120 670 164 | 92
474 235 | , 266 220 185 505 710 | 3,810 | 4,440 154 97
474 224 268 202 185 538 780 | 3,810 | 3,960 605 151 103
474 213 269 198 243 474 930 | 3,510 | 4,120 570 144 | 103
505 179 260 185 416 416 | 1,270 | 3,300 | 4,120 538 144 97
538 198 252 205 605 1,580 | 3,000 | 3,660 538 421 92
538 | 205 228( 273 850 | 444 1,550 3,510 {3,376 505/ 140 97
538 272 235 300 930 416 | 1,750 | 4,060 | 2,950 445 138 97
505 338 235 269 815 416 | 1,970 | 4,610 | 2,690 388 138 100
505 405 228 247 605 505 | 2,200 | 4,780 | 2,440 383 138 1 100
474 472 224 243 605 710 | 2,320 | 5,120 | 2,440 372 135 100
474 538 224 252 570 745 | 2,440'| 5,640 | 2,080 361 131 100
444 605 220 220 538 640 | 2,440 | 6,150 | 1,970 345 131 105
4161 505 | 220 220 474 605 | 2,200 | 6,330 | 1,860 326 126 114
a7 474 220 605 | 2,080 | 6,510 | 1,750 307 128 117
387 444 213 605 1,970 | 6,870 | 1,750 288 128 119
387 387 205 605 | 1,860 | 6,510 | 1,650 269 125 114

387 | 202 605 | 1,750 | 6,870 | 1,550 | 264 | 122 14
334 360 198 570 | 1,550 | 6,870 | 1,450 260 119 108
34 360 198 538 | 1,450 | 6, 1 1,360 255 114 108
320 360 228 570 | 1,360 | 4,950 | 1,270 255 111 108
315 360 235 570 | 1,450 | 4,440 | 1,180 245 108 108
305 334 296 605 | 1,360 | 3,960 232 105 105
206 | ... 334 605 {....._. 3,060 |__.___ 28| 104 |L._____

NoTE.—QGage not read Nov. 15—19, Dec, 10, Feb. 1, 2, Apr. 4-7, May 12, 15, 19 June 21, July 21—23 Aug.
13, 14, Aug. 31 to Sept. 4, and Sept. 27; di scha.rge ascertained by mterpolatlon - Braced ﬁgure shows mean
discharge for period mdicated
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Monthly discharge of Moyie River at Sgg;ier, Idaho, for the year ending Sept. 30,
1 . .

[Drainage area, 717 square miles.]

Discharge in second-feet. Run-off.
Month. Per
Maximum. | Minimum.| Mean. | square | Inches. | Acre-feet.
538 269 418 0. 583 0.67 25, 700
605 179 332 . 463 .52 18, 800
334 198 254 | . 354 41 15, 660
320 185 239 .333 38 14,700
930 152 418 . 583 61 23, 200
745 360 543 757 87 33, 400
2,440 640 1, 460 2.04 2.28 36, 900
6,870 1,360 4,190 5.84 8.73 258, 000
5,120 090 3,050 4.25 474 181, 000
1,090 228 509 710 82 31, 300
223 104 145 202 8,920
119 92 103 144 16 6, 130
6,870 92 974 1.36 18.42 705, 000

CLARK FORK BASIN.
CLARK FORK AT ST. REGIS. MONT.

LocarioN.—In sec. 19, T. 18 N., R. 27 W., at McLeod’s ferry at St. Regis,
Mineral County, half a mile below mouth of St. Regis River.

DraINaGE AREA.—Not measured.

REcorDs AvaiLaBLE.—OQctober 26, 1910, to September 30, 1921

Gage.—Vertical staff in two sections on left bank at old ferry landing; read by
Archie McLeod.

DiSCHARGE MEASUREMENTS.—Made from highway bridge above mouth of St.
Regis River since 1918. Flow of St. Regis River added to obtain total flow
passing gage. ’

CHANNEL AND CONTROL.—Bed permanent both above and below station. Banks
high and not subject to overflow. Control is not sharply defined, being
formed by bed of stream for a distance of several hundred feet below gage.

EXTREMES OF pIsCHARGE.—Maximum stage recorded during year, 15.5 feet at
9.20 a. m. May 28 (discharge, 41,800 second-feet); minimum stage recorded,
4 feet September 5 (discharge, 2,340 second-feet).

1910-1921: Maximum stage recorded, 19.1 feet May 30-31, 1913 (dis-
charge, 62,800 second-feet); minimum stage recorded, 30 feet February
29 and March 1, 1920 (discharge, 1,330 second-feet). '

Ice.—SBtage-discharge relation occasionally affected by ice.

Diversions.—Water is diverted from several of the tributaries to irrigate land in
Bitterroot Valley and near Missoula.

REGULATION.—Practically none.

Accuracy.—Stage-discharge relation permanent during year; not affected by
ice. Rating curve well defined between 2,000 and 60,00 second-feet; dis-
charge measurements made during 1922 indicate that curve is applicable for
1921. Gage read to tenths once daily. Daily discharge ascertained by
applying daily gage height to rating table except as noted in footnote to table
of daily discharge. Records good.

No discharge measurements were made at this station during the year.
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Daily discharge, in second-feet, of Clark Fork at St. Regis, Mont., for the year
ending Sept. 30, 1921,

Day. Oct. | Nov. | Dec. | Jan. | Feb. Mar Apr May. | June. | July. | Aug. | Sept.
T
4,420 | 4,230 | 4,040 | 4,420 | 3,010 | 4,820 | 8,560 | 10, 30,200 | 13,200 | 3, 2,460
4,420 | 4,230 | 4,040 | 4,420 | 3,010 | 5,030 | 6,780 | 10,500 | 31,600 | 12,300 | 3,670.| 2,460
4,820 | 4,040 | 4,040 | 4,420 | 3,010 2,030 7,960 | 10,800 | 32,100 | 8,700 | 3,490 | 3,490
4,820 | 4,230 | 4,040 | 4,420 | 3,010 | 5,240 | 8,700 | 11,400 | 34,500 | 10,800 | 3,490 | 2,920
5,240 | 4,040 | 4,040 { 4,420 | 3,010 | 5,680 | 9,450 | 12,300 { 35,500 | 10,800 | 3,320 | 2,340
5,240 | 3,850 | 3,850 | 4,230 | 2,860 | 6,120 | 9,700 | 13,500 | 36,500 | 10,200 | 3,320 | 2,460
5,460 | 3,850 | 3,850 | 4,040 | 2,590 | 5,800 | 9,070 | 18,400 37,(1)0 9,450 | 3,160 | 2,460
5,680 | 3,850 | 3,320 | 3,850 | 2,500 | 5,900 | 10,200 | 22,600 | 38,000 | 8,950.| 3,160 | 2,460
5,900 | 4,040 | 3,670 | 3,490 |.2,860 | 5,680 | 10,200 | 25,000 | 37,500 |, 8,450 | 3,160 | 2,500
5,680 | 3,850 | 3,850 | 3,490 | 2,860 | 5,680 | 10,200 | 25,900 | 37, 000 ;960 | 3,160 | 2,590
5,680 | 3,670 | 3,850 | 3,320 | 3,490 | 5,460 | 10,200 | 25,400 | 34,500 | 7,720 | 3,010 | 2,720
5,240 | 2,720 | 3,670 | 2,720 | 4,040 | 5,460 | 10,200 | 25,000 | 32,600 { 7,480 | 2, 2, 860
5,460 | 3,160 | 3,670 | 2,720 | 5,240 | 4,820 { 10,200 | 25,000 | 31,600 | 7,000 | 2,860 | 2,860
5,460 | 3,010 | 3,490 | 2,720 | 5,680 | 4,620 | 10,500 | 24,600 | 29,300 | 6,560 | 3,160 | 3,010
5,460 | 3,670 | 3,160 | 3,490 | 6,120 | 4,820 | 10,800 | 24,200 | 28,000 2,720 | 3,010
5,240 | 3,670 | 3,010 | 3,490 680 | 4,820 | 11,100 | 28,900 | 26,300 | 6,120 | 2,720 | 3,010
5,240 | 3,670 | 2,720 | 3, 490 2:820 5 11,400 | 29,800 | 24,600 | 5,680 | 2,860 | 3,160
5,030 | 4,040 | 2,720 | 3,320 | 4,040 | 7,000 | 11,700 | 30,700 | 23,400 | 5,460 | 2,720 | 3,320
5,030 | 4,620 | 3,490 | 3,490 | 4,040 12, 31,600 | 22,200 | 5,240 | 2,860 | 3,490
4,820 | 5,030 | 3,490 | 3,490 | 4,040 | 8,700 | 11,400 | 36,000 | 22,600 | 5,030 | 2,850 | 3,320
4,820 | 5,240 | 3,320 | 3,850 | 4,040 | 7,960 | 12,300 | 40,100 | 18,000 | 4,820 | 3,010 | 3,320
4,820 | 5,030 | 3,160 | 3,320 | 4,230 | 7,480 | 11,400 | 41,200 | 17,300 | 4,820 %860 3,320
4,620 | 5,030 | 3,010 | 3,010 | 4,040 | 6,780 | 12,900 | 40,600 | 16,600 | 4,620 | 2,880 | 3,490
4,620 | 4,820 | 3,010 | 3,010 | 4,040 | 6,780 | 13,500 | 40,600 | 14,200 | 4,420 | 2,720 | 3,490
4,420 | 4,620 | 3,010 | 3,010 | 4,420 | 7,000 | 13,200 | 39,600 | 17,000 | 4,230 | 2,720 | 3,490
4,620 | 4,420 | 3,160 | 3,010 | 4,230 | 7,000 | 12,600 | 40,100 | 17,300 | 3,850 | 2,720 | 3,320
4,420 | 4,620 | 3,160 | 3,160 | 4,820 | 6,780 | 12,000 | 41,200 | 14,500 | 4,230 | 2,590 | 3,490
4,420 | 4,620 | 3,160 | 3,160 | 4,620 | 6,340 | 11,100 | 41,800 | 14,800 | 4,230 | 2,560 | 3,320
4,420 | 4,420 | 3,320 | 3,160 |.._._.__ 6,340 | 10,800 | 38,500 | 13,800 | 4,230 | 2,720 | 3,320
4,420 | 4,230 | 3,850 | 3,010 |._____ 6,340 | 10,200 | 36,000 | 12,000 | 4,040 | 2,500 | 3,490
4,420 4,620 | 2,860 |.______| 6,340 31, 200 3,850 | 2,480 |...-—-
Nore.—No ported Apr.9-16; discharge ascertained by comparisen-with flow of Clark
Fork near Plaﬁ Discharge inmrpolapmd Sep’t 4, ona;%count of error in gage reading.

Monthly discharge of Clark Fork at St. Regis, Mont., for the ye ar ending Sept. 30,
1921.

Discharge in second-feet.
Run-off in
Month, acre-foet.
Maximum, | Minimum, | Mean.
5, 800 4,420 | - 4,980 306, 000
5,240 2,720 4,150 247, 000
4,620 2,720 -3, 510 . 216, 000
4,420 2,720 3, 214, 0600
6,120 2, 590 3,040 219, 000
8,700 4,620 6,100 375, 000
13, 500 6,500 | 10, 600 631,
41,800 10,200 | 28,200 | 1,730,
38, 000 12,900 | 26,000 | 1,550,000
13, 200 3,850 6, 800 418, 000
3,670 2,460 2,970 183, 000
3,490 2,340 3, 030 180, 000
41, 800 2,340 8,670 6, 270, 000

' CLARK FORK NEAR PLAINS, MONT.

LocaTioN.—On lot 7, see. 7, T. 19 N., R. 26 W., at Cooper’s ferry, 3 miles above
Plains, Sanders County, and 7 miles below mouth of Flathead River.

DRAINAGE AREA.—19,900 square miles,

Recorbps AvaBLE.—October 28, 1910, to September 30, 1921.

GageE.—Barrett & Lawrence water-stage recorder, installed November 28, 1911,
on right bank, 50 feet below an overhanging chain gage, 150 feet helow site
of old ferry; datum same as that of chain gage which was read prior to
installation of water-stage recorder. Recorder inspected by A. L. Steiner.
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DiscHARGE MEASUREMENTsS.—Made from cable installed April 26, 1917, at site
of old ferry cable used prior to July 29, 1913. July 29, 1913, to April 25,
1917, measurements were made from highway bridge at Plains, 3 miles
below.

CHANNEL AND coNTROL.—River deep and current only moderately swift even
at flood stages. Banks high and not subject to overflow. Bed practically
permanent. No well-defined control.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 16.0 feet at
10 p. m. May 28 (discharge, 100,000 second-feet); minimum stage recorded,
4.3 feet February 11 and September 16-18 (discharge, 7,010 second-feet).

1910-1921: Maximum stage recorded, 17.9 feet June 5, 1913, and July 2,
1916 (discharge, 115,000 second-feet); minimum stage recorded, 3.7 feet
several times during October and November, 1919 (discharge, 4,890 second-
feet); lower flow probably occurred during winter of 1919-20.

Ice.—S8tage-discharge relation seriously affected by ice at times.

DiversioNs.—Numerous diversions for irrigation from headwaters of Clark
Fork and tributaries to Flathead river.

RecuratioNn.—Flathead Lake furnishes a natural but uncontrolled regulation
for part of flow.

Accuracy.—8tage-discharge relation permanent; not affected by ice. Rating
curve well defined below and fairly well defined above 60,000 second-feet.
Mean daily gage height obtained from recorder graph by inspection. Daily
discharge ascertained by applying mean daily gage height to rating table
except for period June 12-19, when gage-height record was in error, for
which it was ascertained by combining flow of Flathead River near Polson
and Clark Fork at St. Regis. Records good.

No diséharge measurements were made at this station during the year.

Daily discharge, in second-feet, of Clark Fork near Plains, Mont., for the year
ending Sept. 30, 1921.

Day. | Oct. | Nov. | Dec. | Jan.| Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.

52,500 | 17,400 | 8,010
51,600 | 16,900 | 8,010
49,600 | 16,400 | 8 910
47,800 | 15,500 | 8,510
45,900 | 15,000 | 8,510

27,000 | 11,400 | 7,010
26,400 | 11,000 | 8, 510
25,100 | 11,000 | 8 120
23,900 | 10,600 | 8,120
23,300 | 10,100 | 7,74
22,800 | 10,100 | 7,740
21,600 | 10,100 { 7,7
21,100 | 9,720 | 7,740
20,000 | 9,720 | 7,740
20,000 | 9,720 | 8,120
19,500 | 9,810 | 7,740
18,900 | 9,310 | 7,740
18,400 | 9,310 | 7,370
17,900 | 9,310 |.__ ..
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Monthly discharge of Clark Fork near Plains, Mont for the year ending Sept.

- 30, 1921.
) Discharge in second-feet.
Run-off in
Month. acre-feet.
Maximum. | Minimum.| Mean.

12, 300 9,720 11, 200 639, 000

10, 600 8,910 9,760 581, 000

9,720 7,740 , 650 532, 000

8,010 7,740 8,300 516, 000

9,720 7,010 8, 510 473,000

14, 500 9,720 11, 800 726, 000

28, 300 13, 200 20,700 1, 230, 000

99, 000 25, 800 ), 600 3, 730, 000

99, 000 55,500 | 80,800 { 4,810,000

52, 500 17, 900 31, 500 1, 940, 000

17,400 9, 310 12, 200 750, 000.

8,910 7,010 8, 000 476, 000

BT Y PN 99, 000 7,010 22,700 | 18, 500, 000

PEND OREILLE LAKE AT SANDPOINT, IDAHO.

Locarion.—In sec. 23, T. 57, N., R. 2 W. Boise meridian, on west side of lake,
at municipal wharf at Sandpoint, Bonner County.

DRAINAGE AREA.—22,900 square miles. (Areas in United States measured on
maps issued by United States Geological Survey, scale 1:500,000; area of
Flathead River basin in British Columbia measured on Department of
Lands map, scale 1:1,125,000.

RECORDS AVAILABLE.—March 18, 1914, to September 30, 1921.

Gage.—Vertical staff in two sections on pile at municipal wharf; read to tenths,
oceasionally to hundredths, by A. J. Sund. Zero of gage at elevation
2,045.58 feet, referred to bench marks described in United States Geological
Survey Bulletin 567; elevation 2,042.38 feet, referred to United States
Coast and Geodetic Survey datum.

EXTREMES OF sTAGE.—Maximum stage recorded durmg year, 22.9 feet June 11;
minimum stage recorded, 5.7 feet September 30.

1914-1921: Maximum stage recorded, 26.0 feet July 6, 1916; minimum
stage recorded. 4.43 feet December 13, 1919.

Ice.—During winter ice at gage renders observations difficult.

Diversions.—Considerable water diverted from tributaries of Clark Fork for
irrigation.

REeGuLATION.—NoDe.

CooreraTION.—Record furnished by United States Forest Service.

| 84390—24t—wap 582——7
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Daily gage height, in feet, of Pend Oreille Lake at Sand Point, Idaho, for the year

ending Sept. 30, 1921.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. { Aug. | Sept.
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CLARK FORK AT NEWPORT, WASH.

. LocaTioN,~—In SW 1{ sec. 24, T. 56 N., R. 6 W. Boise merldlan, in Bonner

. County, Idaho, one-eighth of a mile from Washington-Idaho State boundary
at Newport, Pend Oreille County, Wash. Supplemental data obtained at
Priest River, Idaho, and Metaline Falls, Wash.

DRAINAGE AREA.—24,200 square miles (area in United. States measured on

maps issued by United States Geological Survey, scale 1:500,000; area of
Flathead River basin in British Columbia measured on Department of
Lands map, scale 1:1,125,000; area of Priest River basin in British Columbia
measured on Nelson sheet Bntlsh Columbia sheet, Inaps, scale, 1: 126,720).

Drainage area at Priest River, Idaho, practi‘cally”Same ag 4t Newport; area
at Metaline Falls, 25,100 square miles.

REconns AvAILABLE.—June 26, 1903, to September 30, 1921, as follows: Priest

River, Idaho, June 26, 1903, to April 30, 1905; Newport, Wash., April 16,
1904, to September 30, 1921, except during most of the winter months; and
Metaline Falls, Wash., November 4, 1908, to September 4, 1910, January 1 to
November 28, 1911, and December 22, 1911, to September 30, 1921. During
periods when records were obtained simultaneously, computed results at
the different locations were compared, and those shown to be the most
reliable were chosen. Daily discharge records given below cover the period
June 26, 1903, to November 30, 1912, and supersede records previously
published in Water-Supply Papers 135 (p. 40), 178 (p. 15), 252 (p. 85),
272 (p. 78), and 292 (p. 65). Monthly discharge only has been determined
for the Newport station subsequent to November 30, 1912, but a continuous
vecord of daily discharge is available for the Metaline Falls station.
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Gages.—At. Priest River, Idaho: Wire gage, anchored to a platform on right
side of river, 1,000 feet west of Great Northern Railway sta.tlon Zero of
gage at elevation 2,005.39 feet.4

At Newport, Wash.: Vertical staff in four seetxons on left mde of river,
attached to middle one of three docks formerly operated.by Pend Oreille
River. Navigation Co. Zero of gage at elevation 2,031.98 feet.! Since
April 5, 1916, at ferry landing one-fourth of a mile upstream; datum 0.13
foot higher to make readings comparable to those made on old gage.

At Metaline Falls, Wash.: Vertical and inclined staff gages at different
locations and with varying datum (see descnptlon, Water-Supply Paper
462, p. 70).

DISCHARGE MEASUREMENTS.—Made from ferries, boats, ice cover, or cable.
Measurements at Metaline Falls reduced’ bv estlmated inflow between
Newport and measuring section.

CHANNEL AND CcONTRoOL.—At Priest River, Idaho: Low-water control composed
of heavy angular boulders in a stretch of the-channel extending some dis-
tance downstresmn from gage; high-water control formed by Albany Falls,
414 miles below gage; both controls permanent.

At Newport, Wash.: Low-water control, 1,600 feet below gage, composed
of sand and gravel in two channels separated by an island; rather unstable;
permanent. extreme high-water control formed by a narrow, rocky, and
constricted channel at Box Canyon 53 miles below gage..

At Metaline Falls, Wash,: Permanent control for all stages formed by

* Metaline Falls the drop over which is 20 feet in a distance of.1,200 feet.

ExTrREMEsS OF DISCHARGE.—Maximum discharge during year, 109,000 second-
feet, June 14; minimum discharge, 9,060 second-feet, September 28 and 29.

1903-1921: Maximum discharge, 136,000 second-feet, June 15, 1913;
minimum discharge, 2,200 second-feet December 12, 1919,

Flood at Newport during June, 1894, reached a stage of 38.9 feet, as
determined independently from three separate high-water marks (discharge,
217,000 second-feet, estimated by extending rating curve).

Tce .—Stage-discharge relation at Prlest River and Newport affected by ice for
short periods during severe winters; not affected by ice at Metaline Falls.

Drversrons.—Numerous small diversions from upper tributaries for ifrigation,

RecunaTioN.—Flathead, Pend Oreille, a.nd Priest lakes iurmsh natural but un-
controlled regulation.

Accuracy. ——Stage-dlscharge relation permanent at Priest River, where records
were obtained prior to April 30, 1905; no ice effect. Rating eurve well
defined throughout. Gage read to hundtedths once dally Da.lly‘ discharge
ageertained by applying daily gage height to ratm§ table.

For the periods May 1, 1905, to November 30, 908, Match 1 to October
7, 1907, 'March 1 to November 30, 1908, March 1 to April 30, 1909, August 1,
1010, o January 31,1911, September 1-30 ‘1911, and Deceiiiber 1, 1911, to
November 30, 1912, daily dxscha,rge was determ‘ined from gage-height record

" obtained and rating curves developed at Newport. 'Stage-disclarge relation
changed at high water on June 16, 1908, and ma,y have changed several
times for low and medium’ stages but such changes are indetérminate;
‘affected by ice during January, 1912, Rating curve applicable prior to June
16, 1908, developed by means of a relationship curve hetween Priest River
and Newport gages, is well defined; curve used subseguént to June 16, 1908,

_developed by correctingdischarge a.t Metaline Falls for inflow, and. referrmg

" the result to simultaneous gage reading at Newport; i well defined. -Gage
read to tenths once daily. Daily discharge ascertained by’ applying daily
gage helght to rating “table,. except’ for Janua.ry, 1912, for Whlch 1t was

" ascertained as explained below.

4+ Not referred to U. 8. Coast and Geodétic. Sutvey datum. ‘Elevation of bench inarks to’ which gages
were referred, obtained from U. 8. Geol. Survey Bulletin 567, “i
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For the periods December 1, 1906, to February 28, 1907, October 8, 1907,
to February 29, 1908, and January 1-31, 1912, for which gage-height records
are not available or, if available, appear to be in error, mean discharge
was determined as follows: Mean discharge of Columbia River at The
Dalles, Oreg., for each month during the period August, 1904, to April,
1913, was reduced by the combined mean discharge for the corresponding
month of Deschutes, John Day, Umatilla, Snake, Yakima, Wenatchee,
Chelan, Methow, and Spokane rivers. Likewise, for the period May, 1913,
to September, 1921, monthly mean discharge of Columbia River at Wenat-
chee or Vernita, Washington, was reduced by the eombined mean dis-
charge, for the corresponding month, of Wenatchee, Chelan, Methow, and
Spokane rivers. The resultg for the entire period August, 1904, to September,
1921, determined by these’ two processes, will be referred to hereinafter as
dlscharge of “Columbia less tributaries.”” Computed monthly discharge of
Clark Fork at Newport and at Metaline Falls was compared with monthly
discharge of ‘‘Columbia less tributaries” to determine ratios for as many
months of the entire period as possible, from which an average ratio for
each month of the year was derived. Then mean monthly discharge for
the periods named at the beginning of this paragraph were obtained by mul-
tiplying the mean mouthly discharge of *‘Columbia less tributaries’’ by the
average ratio for the corresponding month.

For the periods November 1-30, 1908, March 1 to November 30, 1909,
March 1 to August 31, 1910, January 1 to October 31, 1911, and October 1
to November 30, 1912, simultapeous discharge was computed for the New-
port and Metaline Falls stations. During these periods of simultaneous
discharge two sets of monthly ratios, based on discharge of ¢ Columbia less
tributaries,” had been computed and used in deriving the average ratio
for each month of the year, as explained in the preceding paragraph. Those
ratios which more nearly agreed with the average ratio for the corresponding
month were accepted as an index of the more accurate record. This com -
parison indicated that results at the Metaline Falls station were the more
accurate for the periods May 1 to November 30, 1909, March 1 to July 31,
1910, February 1 to August 31, 1911, and October 1-31, 1911. Except
for November 1-30, 1911, when the average of the simultaneous results was
accepted as being correct, the discharge for the Newport station was judged
to be the more accurate for the remaining months of the periods mentioned
at the begmmng of this paragraph.

For the period December 1, 1912, to September 30, 1921, except for
winter months, simultaneous records are also available at Newpm-t and
Metaline Falls. The daﬂy dlscharge, however, as previously pubhshed for
Metaline Falls station is considered very reliable. The drainage area at
Metaline Falls is only 3.7 per cent; larger than at Newport and the difference
in discharge.is probably less than 3 per cent. Therefore, daily discharge
at Newport is not pubhshed here, but monthly discharge tables appear
below. The rating curve used for the above period, ngmg discharge at
Newport but referred to gage heights at Metaline Falla, is well defined by

‘numerous measurements made at Metaline Falls gaging station, the results

of which have been published ip previous water-supply papers. . The dis-
charge as published for these measurements was reduced, to corzect for inflow,
by three times the.flow of Sulhvan Creek and then plotted to Metaline
Falls gage heights. = The corrections for inflow, made in thig manner, repre-
sent an average of 2.2 per cept of the flow at Newport.

Records excellent, 1903 to 1905 and 1913 to 1921; good 1906 and 1912;
and fair, 1907 to 1911.

CooreraTiON.—QGage-height record at Newport fu.rmshed by Umted States

Weather Bureau.
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Discharge measurements of Clark Fork at Priest River, Idaho, and Newport, Wash.,
during the years ending Sept. 30, 1903-1515.

Gage height.

Priest New-
River. port.

“Date. Made by— charge.

Noble and Bliss
G. H. Bl

Jan. 19 | Laurgaard and Casteel. ... .. oooo oo eeaieeis 42.52 | oo 8,030
Feb, 8 Calvin Casteel ... ..o oo e eaem 41,85 | ..o ... 5,420

1908.
Oct. 23 | H. L. Frazer oo ooooooonoo ) —.10 11, 900

1914.
Feb. 11 | J. E. Stewart. .. ..o ccccceccmeec e e cemen | na e —.67 9, 880
June 11 | Parker and Brown.___ .. .. i ecaaeaaae 13.00 65, 900

1915,
Mar. 13 | C. 0. BroWn cu oo oo oo emc e e e e mm e mn | e —.94 8, 800
14 fo.... d0cmeneea... USSR MU —.90 8, 650

No'rE.——All measurements made during period June 26, 1903, to Jan. 19, 1905, inclusive, were recomputed
from the original notes. Measurements during 1908 and 1914 were made at Metaline Falls above Sullivan
gteek';; llslxeasur;c:i discharge was reduced by two times the flow of Sullivan Creek to give approximat

ow at Newport. .

Daily discharge, in second-feet, of Clark Fork at Newport, Wash., for the years
ending Sept. 30, 1903-1913.

Day. June. | July. | Aug. | Sept. Day. | June. { July. | Aug. | Sept.
1903.
) PR IR, 102,000 | 44,200 70,300 | 27,100 14, 900
99,600 | 43, 500 68,300 | 25,900 | 14,900
97,600 | 41,600 66,400 | 25900 | 14,900
95, 600 | 39, 700 64,400 | 24,800 | 14,500
92,900 | 38,400 62,400 | 23,700 | 14,500
90,900 | 36, 500 61,100 | 23,100 { 14,500
88,800 | 35, 200; 58,400 | 22,600 | 14, 500
86,800 | 34,600 57,200 | 22,600 | 14,500
84,800 | 33,300 55,200 | 22,000 | 14,100
82,900 | 32,000 53,900 | 21,500 | 14,100
80,200 | 30,800 52,000 | 21,000 | 14,100
78,900 | 30, 800 51,300 | 20,500 | 14,100
77,600 | 30,100 48,700 | 20,000 | 14,100
76,300 | 29, 500 47,400 | 19,500 | 14,100
70000 | 27,700 46,800| 19,500 | 14,100
i 44,800 | 19,000 |._.-evoue
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Daily discharge, in second-feet, of Clark Fork at Newport, Wash., for the years
ending Sept. 30, 1903-1913—Continued.

Day. Oct. | Nov. | Dec. | Jan. | Feb, l Mar. . Apr. | May. | June. | July. | Aug. | Sept.

1903-4. .
14, 100| 1 14,500 11,000] 10, 700 60,400] 87,500] 68,300| 31,400|'14, 100
14,100} 15,300| 15,300 14,100 11,000, 10, 700 62,400 88,200{ 67,700} 30,800 14,100
14,100 16,200] 14,100/ 11,400| 10,700 63,700] 87, 500| 66,400} 29, 500| 14, 100
14,100 16,600| 14,100| 11,700| 10,700 65,000/ 88, 200{ 65,000/ 28, 900( 13,700
14, 100 16,600 14, 100| 11, 400{ 10, 700 67, 000| 88, 200| 63,100{ 28, 300| 13, 700
14, 100 16, 600! 13,700/ 11,400/ 10,700 69,000 87,500{ 62,400! 27,100} 13,300
14, 500] 16,600 13,700 11,400| 11,000 69,000 88,200! 61, 100! 25,900/ 13,300
14,900 16, 600 13,700| 11, 400] 11,400 69, 700| 88, 200| 60,400] 25, 400 12, 900
14, 900 , 6001 12,900 11,000 11, 700| 0, 300] 88, 200 58, 24, 200 500
14,500 16,600 13,700] 11,400 12;900 69, 700| 86, 800| 57, 200{ 23, 700| 12, 500
14, 500/ 16,600! 13,700| 11,000| 13,300 69, 700| 86,800( 55,800 23,100| 12, 500
14,900 1 16, 600! 13,300| 10,700| 14,100 69, 700] 86, 800{ 54, 600 22, 600] 12,100
14, 900 69, 700| 85, 500| 53, 21,500/ 12,100
14, 900, 0, 300| 84, 200| 52,000{ 21,000| 11, 700
15, 300 69, 000 83, 500 50, 20, 500] 11,700
15, 300) 69,700 81,500] 50,000! 20,000 11,700
15,700 69,700; 80,900| 48,700/ 19, 500! 11,700
15,700 70,300, 79, 600} 47,400| 18, 500 11,700
15, 700 71,000} 80,200] 46, 100] 18, 500{ 11,
15,700 71,000 80, 200 46,100| 18, 000| 11, 400

1
1 o e 0 o
6, D‘ 8, 'y ] 1 .
16, 200 77, 600| 76, 900| 40, 300! 16, 600| 10,
16, 200} 79,600| 76,906( 40,300| 16, 600| 10,300
16, 200 200| 76,300| 38,400| 16,200] 10,300
15, 700, 84,200 75,600 37,800 16,700 10, 000
15,700 85, 500] 74, 300| 35,900| 16, 700! 10, 000
15, 700 86, 200 73,000 35,900, 15,300] 10,000
15,300 86, 800( 71,000/ 34,600/ 14,900 10,000
15, 300, 86, 800| 69,700 32,700 14,900| 9,700
15,700 87,500 - ... 32,000{ 14,100{.______
|

9,700 8,510 8,220 16,100 30, 200{ 42, 800 10, 300
9,700 8,510 8,220 16, 400| 31, 100| 42, 200 10, 300
9, 400 8,510 8,220 16, 800| 32, 700| 41, 700 10, 100
9,700 8,510 §, 220 16,400 34,300| 41, 10, 100
9,400 8,510 8,220 16,400| 35, 900| 40, 100) 9,
9, 400 8,220{ 8,220 16, 800| 38, 500( 39, 000 9, 580
9, 400 8,220 8,510 17,100/ 40, 600 000 9, 580
9,100 8,510/ 8,220 400| 17,500] 42, 800| 36,900/ 9,340
9, 400 8,220 7.040 17.-900| 44, 900] 35, 900 9,340
9, 400 7,940| 7,940 17,900 44, 900] 35, 300 9, 340
9, 400) 8,220, 7, 670 18,200 46,000] 34, 300 9,340
9,100 8 220] 7,940 5,370 9,000, 47,000| 31, 9,100
9,100, 8,220 8,220 4260 19, 400| 48,100 31, 100 9,100
9,100( 8,220 7,940 4,470 , 200| 49, 200( 31, 100 9, 100
9,100 7, 7,940) 6,350 20,000 50,300| 31,100 9,100
9,100 7,940 8,220 7, 21,300] 50,300{ 29,700 8,860
9,100 7,940/ 7,940 7, 21, 300| 50, 800 8,860
8,800 7,940 8220 7, 21, 700; 50,300 27, 800 8, 860
8,800 7, 7,940 7, 22,500' 50,3001 27,300 8, 620
s,aool 8,220 8,220 7, 22,900| 50,300| 26, 400 8,160
8,800 8,800/ 7,940 7, 23,800! 49, 200| 25, 500 8,390
8,800| 8,800 7,940 7, 24, 200] 48,600 24, 8, 390
8,800 8,800 8,220 7, 25,000/ 48, 600 24, 8,390
8,800 9,100 7,940 7, 25,900| 48,100 23,300] 11,300 8,390
8,800 8,800 7,940 7, 26, 800 47,000| 22, 11,300; 8,390
8,5100 8,510 7,940, 7, 27,300{ 46, 000| 22, 11,300 8,390
8,510/ 8,800, 7,940/ §, 28, 200| 45, 400| 21, 700{ 11,300| 8,300
8,510 8 b510| 7,940 8, 28,200| 44, 900] 21, 700| 10,600/ 8,390
8,510/ 8, 7,940 8, 28, 200| 44,300| 21,700| 10,600 8,390
8,510| 8, 7.940| 8, 20,200] 43, 300] 20, 500| 10,600| 8,300
8,518l ... 8,220 8, 20,700l ... 19, 10,3001 ...
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‘Daily discharge, in second-feel, of Clark Fork at Newport, Wash., for the.years

TUPPER COLUMBIA RIVER BASIN,

ending Sept. 30, 1908-1913—Continued.
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Daily discharge, in second-feet, of Clark Fork at Newport, Wash., for the years
ending Sept 30, 1903-1918—Continued.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar, | Apr. | May. | June. July.J Aug. | Sept.
b SR 12, 400; 41, 100| 68, 700 71, 44,7
2. 13, 500| 40, 500( 71, 7, 44, 100
3. 13, 500| 39, 900| 71, 800| 71,000 43, 500
4. 13,900, 39, 900} 73, 700{ 71, 42, 300/
5. 14, 700| 39, 300| 73, 700| 70, 2001 41, 100|
6. 18, 600, 38, 800 73, 700] 69, 39, 900
7. 17,900, 38, 800 73, 700, 68, 700| 39, 300
8. 8 20, 600 39, 300 74, 600} 67, 37, 600
9. 21 11,700) 13, 100{ 25, 24, 200} 39, 300| 74, 600 66, 37, 000
11, 300/ 13, 500] 25, 200/ 39, 74, 600 65,800 35,900
11, 300} 13, 900 25, 200 39, 74, 600 85,100| 35, 400
11, 300! 13,900} 23, 25, 200/ 40, 500; 74, 600] 63, 600 34, 800
11, 300 25, 200| 40, 500| 73, 700{ 62, 200| 33, 700
| 25, 200/ 41, 100] 74, 600| 61, 500{ 32, 600!
25,700| 42, 900| 75, 60, 300} 31, 600
25,700( 44,100| 73, 700| 59,400, 30, 600
26, 600/ 45,900/ 73, 700{ 58, 700! 30, 600|
i 27, 600] 46, 500 72, 800 58, 700! 28, 600
27,600 47,100 72, 800! 54,700| 28, 100{ 1
29, 48, 900 71, 800 56, 300| 27, 600|
30,000 49, 600! 71,800] 54,700/ 27, 100
31, 600{ 50, 800| 71,000 58, 400 24, 200
34, 300] 52,100/ 71,000/ 52, 23, 800
35,400| 54, 700( 71, 000f 51, 25, 200
37, 000, 56, 71, 000 50, 800| 24,
39, 300 71, 000f 50, 200; 23,
| 40, 500 71, 000| 49, 600| 23,
41,100 71, 000| 47, 700{ 22,
41, 100 71, 48, 300 21,
900 71,000} 45,900 21,
2 V. 9001 .__...| 41,100/_....__ 71,000 ... 20,

1910-11. 0 30,
cecsmemeanan s 31,
8, 33,
8, 36,
8 38,8
8, 39,
5 4
9, 4,
9, 45,
8, 47,
9, 47,
9, 50, 2
| 10, 50,
9, 50,
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Daily discharge, in second-feet, of Clark Fork at Newport, Wash., for the years
ending Sept. 30, 1903-1913—Continued.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr..| May. | June. | July. | Aug. | Sept.
10,000{ 33, 000] 85, 800| 70, 600| 33, 000| 18, 200
10, 600] 33, 500| 87, 400 70, 100| 32, 600 18, 200
11,000| 34, 000! 87,400| 69; 000| 32, 200 18, 200
11,300| 34, 800] 86" 800| 67, 400| 31, 200| 17,700

, 000| 35,300{ 86,800| 65,800] 30, 800| 17,
13,400| 35,800] 87, 400| 64, 200| 29, 900| 17, 700
14,100/ 36, 200|. 87, 900| 62, 500| 29, 7,300
14, 9001 36, 600} 87, 900| 60, 400| 28, 100! 17, 300
15,300 37, 600] 87, 900| 58, 200! 27, 700| 17,300
16,100/ 38, 900| 87,900| 51, 600| 27, 200, 17, 300
16, 900 87,900 52, 500! 26, 800( 16,900
18, 600 87,9001 54,000| 26, 400| 16,900
19, 000! 88, 500| 52, 000f 25, 5001 16, 900
19, 900, - 89, 000| 50, 600| 24, 600| 16, 500
21, 89, 000| 49, 700| 24, 200 16, 500
22, 89, 000] 48, 400| 23, 700| 16, 500
22, 89, 000{ 47, 000| 23,300| 16, 100
24, 88, 500; 45, 600! 22, 900} 18, 100
25, 87,400 44,300' 22,400} 16, 100
26, .85, 200] 43, 400] 22, 400| 16, 100
27, 82, 500| 42,000( 22,400| 16, 100
27, : 80, 400| 41, 20|22, 000| 15,700
28; 79, 300| 40,700| 21, 600 15,700
20; 78, 2001 39,800| 21, 200| 15,300
29; 77, 100} 38, 900| 20, 700| 15, 300
29, 76,000{ 38,900{ 20,300 15, 300
30, 75, 000} 38,900| 19, 900 15, 300
31, 74, 400| 38, 900| 19, 400! 15, 300
‘31, 73,900 38, 400| 19,000| 15,300
3 71,700| 38, 400/ 18, 600| 15, 300
mmmo-].88,600! ______ 33,500! 18, mm—an

Nov Day. Oct. | Nov,

Nore.—Discharge interpolated on account of lack of ' readings, Mar. 13-15, 1906, and Mar. 2-8,
1907. Otherwise daily discharge was ascertained as explained under “ Accuracy’’ in the station description.
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Monthly discharge of Clark Fork at Newport, Wash., for the years ending Sept. 30,

1903-1921.
[Drainage area, 24,200 square miles.]

Discharge in second-feet. - Run-off.
Month. Per
Maximum, | Minimum.| Mean. sgﬁlare Inches. | Acre-feet.
0.
102, 000 44,800 [ 71,400 2.95 3.40 4, 390, 000
44,200 19, 000 28, 1.18 1.36 1,760, 000
18, 500 14,100 15, 500 . 640 .71 922, 000
P 7,070, 000
16, 200 14,100 |. 15,200 .628 72 935, 000
17,100 14,900 15, 700 . 649 7 934, 000
6, 600 14,900 | 16,100 . 665 .77 990, 000
14, 500 11, 700 3 . 537 .62 769, 000
11, 700 10, 300 10, 900 . 450 .49 627, 000
, 900 10, 700 13, 300 . 550 .63 818, 000
, 400 13,300 31, 300 1,29 1.44 1, 860, 000
87, 60,400 | | 73,200 3.02 3.48 4, 500, 000
88,200 69, 700 ‘82, 000 3.39 3.78 4, 880, 000
68, 300 32, 000 )y 2.07 2.39 3,070, 000
) 31, 400 14, 100 21,100 .872 1.01 1, 300, 000
14,100 9, 700 11,800 . 488 .54 702, 000
88, 200 9,700 | . 29, 500 1.22 16.59 | 21,400, 000
9, 700 8,510 . 9,030 .373 .43 555, 000
9, 100 7,940 8,420 .348 .39 501, 000
8, 510 7,940 8,140 . 336 .39 1, 000
+ 18,510 4,260 7,640 . 318 .36 470, 000
8, 510 4,690 7,170 206 .31 398, 000
11,700 | 8,220 9,980 . 412 .48 614, 000
16,600 | 11, 400 12, 600 . 521 .58 750, 000
29, 700 16,100 21, 700 . 897 1.03 1, 330, 000
30, 200 44, 500 1.84 2.05 2, 650, 600
42, 800 19,400 |, 30, 1.25 1. 44 1, 860, 000
19, 400 10,300 13, 900 .574 .66 ‘855, 000
10,300 8,160 9,030 .373 .42 537, 000
50, 800 4,260 15,200 . 628 8,54 | 11,000,000
10, 100 8,390 9, 500 0.393 0.45 584, 000
9,820 9,340 9, 640 . 398 L44 574, 000
9,340 7,940 8,710 . 360 .42 536, 000
8,160 7, 500 s .318 .37 473, 000
10, 100 7,720 , . 348 .36 468, 000
0,600 | 6,870 9,430 .390 .45 580, 000
, 200 10, 600 17, 500 L7123 .81 1,040, 000
41,200 28,700 | 36,700 1.52 1.75 | 2,260,000
43, , 900 | 200 1.74 1.04 2, 510, 000
36, ! 19, 000 28, 700 1.19 1.37 1, 760, 0600
18, 600 11, 800 13, 900 .574 .66 855, 000
11, 800 9,100 10, 300 426 .48 613, 000
43, 800 6, 870 16, 900 . 698 9.50 | 12, 300,000
8,810 . 364 .42 542, 000
15, 400 . 636 .71 9186, 000
18, 900 .781 .90 1, 160, 000
16, 300 .674 .78 1,000, 000
14, 500 . 599 .62 805, 000
17, 000 . .T702 .81 1, 050, 600
28, 117 1.30 1, 690, 000
57,300 2.37 2.73 3, 520, 000
90, 200 3.73 4.16 5, 370, 000
73, 700 3.05 3.52 4, 530, 000
August e 54,700 31, 600 45, 200 1.87 2.18 2, 780, 000
September..___ . . ... 30, 200 15,400 | 22,000 . 909 .01 | 1,310,000
The year ..o oot 95, 200 8, 620 34,100 1.4 19.12 | 24,700,000
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Monthly discharge of Clark Fork at Newport, Wash., for the years ending Sept. 30,
1908-1921—Continued.

! Discharge in second-feet. Run-off.
Month. Per
Maximum. | Minimum.{ Mean. | sgnare Inches. | Acre-feet.
1907-8. v
14, 200 0. 587 0.68 873, 000
12, 800 .529 .59 -762, 000
13,200 .545 .63 812, 000
10, 800 <446 .51 664, 000
e .- - 9, 600 . 307 .43 553, 000
13, 900 9,340 11, 500 .475 .85 707,000
44, 300 13,900 | 22,200 .917 1.02| 1,320,000
68, 700 44, 900 59, 400 2.45 2.82 3, 650, 000
124, 000 69,200 [ 103,000 4.26 4.75 6, 130, 000
94, 500 41,200 60, 600 2.50 2.88 3, 730, 000
40, 200 16, 500 25, 800 LoO7 1,23 1, 590, 000
16, 500 10, 600 13, 300 . 550 .61 701, 000
124,000 {cccucacnans 29,700 .23 16.70 | 21,600, 000
13, 000 9,710 | 11,300 467 .54 695, 000
13, 000 11, 600 12,400 .512 .57 738, 000
11,000 8, 700 9,770 . 104 .47 601, 000
15, 400 5, 760 9,1 . 396 .46 589, 000
pes| gl el o )
13, 700 1, - c. .
, 000 13,700 17, 300 .715 .80 1, 030, 000
400 21, 008 32, 300 1.33 1.58. 1,990, 000
104, 000 57,400 91, 100 3.76 4.20 5,420, 000
97, 100 42, 300 67, 000 2.77 3.19 4, 120, 000
41,100 18,300 { 28,500 1.18 1.36 | 1,750,000
17, 900 12, 000 14, 200 . b87 .65 845, 000
104, 000 5,760 26, 500 1.10 14.86 | 19, 200, 000
1908-10.
October.. oo 12, 000 10, 11,200 .463 .53 689, 000
November . ... 24, 700 10, 600 15, 000 . 620 .69 893, 000
December__________________ ... , 600 17, 22, .42 1.09 1, 400, 000
January.. ... ... 20, 600 13, 500 17, 500 .723 .83 1, 080, 000
February._ ... ... 13, 500 8,400 0, 400 .430 .45 578, 000
Mareh. .. 41, 100 12, 400 27, 400 113 130 1, 680, 000
April e, 500 38, 800 47,000 1.4 2.16 2, 800, 000
MY . oo 75, 500 68,700 | 72,600 3.00 3.46 | 4,460,000
June. .. .. , 000 45, 900 59, 800 2.47 2.76 3, 560, 0600
July T 44, 700 20,600 | 31,500 1.30 1.50 | 1,940,000
August. , 000 11, 300 15,-900 . 657 .76 978,000
September 11,000 10, 600 10, 400 <430 .48 616, 000
75, 500 8, 400 28, 600 118 16.01 | 20, 700, 000
October 12,000 9, 110 10, 600 438 .50 652, 000
November. 400 9,110 15, 300 632 .7 910, 000
})ecember.. 21, 200 I?’ 700 §g, % . gi . ga') 1, ;% %
ANUATY. .o 1 » g . .
February. __. 1% %’g 9;%’* i '13:300 430 .45 - 578,000
March. ... 15, 400 8,400 | - 10,700 442 .51 658, 000
April_.___ 29, 16,200 | 20,200 .835 .93 [ 1;200,000
May. 60, 100 30, 600 49, 300 2.04 2.35 3, 030, 000
June. 77,400 54,700 ¢ 68,900 2.85 3.18 | 4,100,000
July__. 78, 700 33, 700 54, 000 2.23 2.57 3, 320, 000
August__. 32, 600 15, 800 23,700 .979 1.13 1, 460, 000
September_ ... .. 16, 100 12, 300 14, 000 .579 833, 000
The Year- . .c.ooeoeeeeoe 77, 400 8,400 | 25,800 107 14.46 | 18,700,000
10, 000 . 413 .48 615, 000
9,760 .403 .46 581, 000
10, 000 413 .48 615, 000
¢ 8,200 .339 .39 504, 000
10, 500 .434 .47 604, 000
9, 090 .376 .43 559, 000
21, 500 . 888 .99 1, 280, 000
53,300 2.20 2.54 3, 280, 000
84,100 3.48 3.88 5, 000, 000
200 2,07 2.39 | 3,080,000
24,700 1.02 1.18 1, 520, 000
September_ .. ool 18, 200 15, 300 16, 500 . 682 .76 982, 000
The year ... oo 89,000 |- ..o 25, 700 1.06 14.44 | 18,600,000
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Monihly discharge of Clark Fork at Newport, Wash., for the years ending Sept. 30,
19031921 —-Contmueé.

Month.

Discharge in second-feet. Run off.
Per
Maximum. | Minimum. ! Mean. Sqlﬁu‘e Inches Acre-feet.
mile.

15,300.1,-. 12,600 |, 13,900 0.574 0.66 855,000
17,7087 13,000 | 13,800 . 653" .78 940, 000
17,500 (.o aeeees 15, 500 . 640 .74 953, 000
........................ 10, 700 .442 .61 658, 000
13, 600 7,430 0, 800 .46 .46 600, 000
13, 600 11, 400 12, 500 . 517 .60 | . 769,000
45, 500 13, 200 25,900 1.07 .19 1, 540, 000
87, 000 45, 700 58, 300 2. 41 2.78 3, 580, 000
136, 000 91,700 | 122,000 504 5.62 | 7,260,000
108, 000 42,400 70, 900 2,93 3.38 4, 360, 000
41,600 20,900 | 29,000 1.20 1.38 1, 780, 000
20, 700 12, 800 15, 900 . 857 .73 048, 000
136,600 |- ... 33, 500 1.38 18.78 | 24,200, 000
11, 800 ., 488 .56 726, 000
13, 000 . 537 .60 774, 000
11, 800 . 488 . 56 726, 000
11, 800 . 488 .56 726, 000
10, 200 . 421 .44 566, 000
14, 700 . 607 .70 904, 000
800 27, 000 112 1.25 1, 810, 000
400 52, 900 2.19 2.52 | 3,250,000
300 62, 100 2,57 2.87 | 3,700,000
600 39, 200 1.62 187 2, 410, 000
200 18, 000 744 .86 1, 110, 000
, O 19,700 |© 442 -49 - 637,000
400 23,700 . 979 13.28 | 17,100, 000
18, 000 10,400 | 12,200 . 504 .58 750, 000
21,400 14,900 | 19,200 . 793 .88 | 1,140,000
. 20,900 12,200 16, 000 . 661 .76 984, 000
13, 400 8, 570 11, 000 . 455 .52 676, 000
), 950 9,080 9, 410 . 389 .41 523, 000
13, 100 9,220 | 10,600 . 438 .50 652, 000
, 900 13, 400 19, 800 . 818 .91 1, 180, 000
42, 500 30, 000 ), 900 1.48 .71 2, 210, 000
42; 500 40, 300 41,900 .73 193 | 2,490,000
40, 000 20,900 { 35,300 1.46 1.68 | 2,170,000
29, 500 16, 400 900 . 946 1.09 1, 410, 000
15, 900 11, 900 13, 100 . 541 . 60 780, 060
42, 500 8,570 20; 760 . 855 1157 | 15, 000,000
11,800 114,200 | 11,500 0.476 0.56 707, 000
12, % _ 30,9001 11,500 475 .53 684, 000
12,20 |7 10,500 11,700 .483 .56 719,000
9,730 |° 6, 760 8,200 L343 .40 510, 600
14, 000 7,180 10, 800 . 446 - .48 621, 000
36, 500 | 13, 600 22,100 .913 1.05 1, 360, 000
47, 600 36,500 | 41,400 171 1.91| 2,480,000
70, 500 50,100 | 64,800 2.68 3.00 | 3,980,000
119, 000 , 500 | 86,000 3.55 3.96 | 5,120,000
131, 000 71,600 | 113,000 4.67 5.38 [ 6,950,000
70, 300 ,000 | 45,000 1.86 2.14 | 2,770,000
28,100 19, 800 23, 200 9. 59 1.07 1, 380, 000
131, 000 6, 760 37, 500 1.55 21,12 | 27,300, 000
19,800 13,600 | 16,500 682 .79 1 1,010,000
13, 600 11,500 | 12,900 .533 .59 768, 000
12,300 5,730 | 10,500 434 .50 648, 000
10, 400 8,030 9, 260 . 383 .44 569, 000
9,940 8,010 9, 380 . 388 1) 521, 000
9, 420 8,010 8, 630 .357 .41 531, 000
27, 700 9,570 | 17,800 . 736 .82 1,060,000
101, 060 28,200 | 54,300 2.24 2.58 | 3,340,000
119, 060 104,000 | 112, 000 4.63 5.17 6, 860, 000
115,000 49,200 | 83,700 3.46 3.99 | 5,150,000
47, 200 18,400 | 29,700 1.23 142 1, 830, 000
18, 000 11,600 14, 200 . 587 .65 845, 000
119, 000 5,780 | 31,700 1.31 17.76 | 22,900,000
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Monthly discharge of Clark Fork at Newport, Wash., for the years ending Sept 3.
1903-1921—Continued.

Discharge in second-feet. Run-oft.
Month. Per
Maximum. { Minimum. | Mean. sgnlhare Inches. Acre-feet
0.
1917-18.

October. 11,400 9,310 10, 400 0. 430 0. 50 640, 000
9, 630 8,690 9, 140 .378 .42 544, 000
21,100 8, 700 11, 300 .467 54 695, 000
38, 100 24, 300 31,000 1.28 1.48 1, 910, 000
22, 900 15,200 | 18,900 .181 .81 | 1,050,000
20, 600 14, 600 18, 0600 . 661 .76 084,000
40, 700 21, 000 29, 800 1.23 1,37 1,770, 000
74,800 41,400 | 63,900 2.64 3.04 | 3,930,000
98, 200 59,500 | 79,200 3.27 3.65 | 4,710,000
. 87,600 29, 500 52, 500 2,17 2.50 3, 230, 000
28, 500 16,500 | 20,800 . 860 .99 | 1,280,000
16, 500 10,800 | 12,900 .533 .59 768, 000
98, 200 8, 690 29, 700 1.23 16.65 | 21, 500, 600
10, 600 9,560 | 10,100 417 .48 621, 000
10, 900 9,210 10, .421 .47 607, 000
10, 200 8, 700 9, 550 . 3956 .46 587, 000
15,700 7,220 10, .413 .48 615, 000
15, 000 11, 400 12, 900 . 533 .56 716, 000
14,300 10,400 | 11,600 .479 .55 713, 000
34,000 14, 700 23, . 960 1.08 1, 370, 000
68, 900 500 48, 800 2,02 2.33 3, 000, 000
76, 900 49, 300 65, 2.72 3.04 3, 920, 000
47, 900 * 18, 600 31,100 129 1.49 1, 910, 000
18,100 9, 450 13, 300 . 560 .63 818, 000
9, 480 6, 870 7,990 . 330 .37 475, 000
76, 900 6, 870 21, 200 876 11,92 | 15,400,000
6,830 6, 150 6,470 267 4 .31 308, 000
7,210 6, 450 6, 730 .278 .31 400, 000
7,110 2, 200 5; 160 .213 .25 317,000

8, 400 4,780 6,460 . 267 .31 397,
8, 940 7,490 8,330 . .87 479, 000
9, 600 6, 780 8,010 .331 .38 493, 000
) 17,700 8,800 | 12,400 . 512 .57 738, 000
A 64, 200 18,400 | 40,800 1.69 1.95 | 2,510,000
; 81,800 60,800 | -60;200 2.86 3.19 | 4,120,000
Jaly.. 75,300 | . 34,800 | 54,600 2.26 2,61 3,360,000
Augus © 33,5000 - 14,200 | 21,600 . 803 1.03 | 1,330,000
September.._..__ [ 13, 000 . 537 .60 774, 000
81, 800 2, 200 2}, 100 872 11.88 | 15,300,000
14,900 12, 300 13, 900 . 574 .66 855, 000
14,800 12,300 | 13,400 |  .554 .62 797,000
15, 000 11,700 | 13,300 . 550 .63 818, 000
15,300 12,100 | 13,900 574 .66 855, 000
18, 100 11,400 | 14,300 . 591 .62 704, 000
24,900 .16,600 | 19,900 .822 .95 | 1,220,000
38,100 23, 400 28, 000 1,16 1.29 1, 670, 000
101, 000 38, 400 62, 300 2,57 2.96 3, 830, 000
109, 83,300 | 101,000 417 4.65| 6,010,000
80, 300 30,000 52, 000 2.15 2.48 3, 200, 000
28,800 | . 13,700 | 19,800 .818 .04 | 1,290,000
18,300 . 9,060 10, 900 . 450 .50, 649, 000
The year .o cocccameccccanm- 109, 000 9,060 | 30,300 125 16.96 | 21,900,000

Norte.—See under “Accuracy’’ in the station description.

CLARK FORK AT METALINE FALLS, WASH.

Locarion.—In SE. 14 sec. 21, T. 39 N., R. 43 E., three-eighths of a mile above
Metaline Falls, opposite town of Metaline Falls, Pend Oreille County, 11
miles south of international boundary.

DRAINAGE AREA.—25,100 square miles. Areas in United States measured on
maps issued by United States Geological Survey, scale 1:500,000; area . of
Flathead River basin in British Columbia measured on Department of
Lands map, scale 1:1,125,000; area of Priest River basin in British Columbia
-measured on Nelson sheet, British Columbia map.

RECORDS AVAILABLE.—November 4, 1908, to September 4, 1910 (gage-heights
only; data insufficient for determination of discharge); October 1, 1912, to
September 30, 1921. ‘ o '
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Gage.—Vertical and inclined staff, in five sections, graduated from 0 to 55
feet, on right bank, three-eighths of a mile above the falls; installed Decem-
ber 10, 1916; read by C. N. West. For history of previous gages see Water-
Supply Paper 462.

Di1scHARGE MEASUREMENTS.—Made from cable three-eighths of a mile above the
falls. Flow of Sullivan Creek added to flow measured at cable.

CHANNEL AND CONTROL.—Banks high and not subject to overflow. Sensitive
and. practically permanent control formed by Metaline Falls the drop over
which is 20 feet in a distance of 1,200 feet. Elevation of water surface at
medium low stage, 1,970 feet above sea level.

EXTREMES OF DISCHARGE.— Maximum stage recorded during year, 34.0 feet June
14 (discharge, 111,000 second-feet); minimum stage recorded, 3.43 feet
September 28 and 29 (discharge, 9,290 second-feet). )

1912-1921: Maximum stage recorded, 41.2 feet June 16, 1913 (discharge,
139,000 second-feet); minimum stage recorded, —2.4 feet December 12,
1919 (discharge, 2,500 second-feet).

Ice.—Stage-discharge relation not affected by ice.

DiversioNs.—Numerous small diversions from upper tributaries for irrigation.

Recuration.—None.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined.
Gage read to half-tenths once daily. No diurnal fluctuation. Daily discharge
ascertained by applying daily gage height to rating table. Records excellent.

CooreraTION.—Station maintained in cooperation with Dominion Water Power
Branch, Department of the Interior, Canada. Gage-height record furnished
by Hugh L. Cooper Co. '

Discharge measurements of Clark Fork at Metaline Falls, Wash., dumng the year

ending Sept. 30, 1921.

Date. Madeby— " |pefe| [, || Date. Made by— height. e&e.

.| Feet | Sect. : § - Fedt | Sec.ft.

Oct. 3| D.J.F.Calkins._. ... 5,32 | 12,600 || Sept. 21 | R. B. Kl.lgore .......... 3.99 | 10,400
July 6| John McCombs._ ... 2542 | 70,300 22 - © 3,95 |- 10,800

Dazly dzscharge, m second feet, of Clark Fork at Metaline Falls, Wash., for the year
ending Sept. 30, 1921.

“'Nov. ec, | Jan, . . | Apr.

" -

July. ' ‘Aug. | Sept.

2, 2,000

62, 600] 23, 000 12, 000
200; 11,900
3 B0 112900
,800| 11, 700
200| 11,700
20,000/ 11,500

19,600 11,300
19,000 10,800
18,400/ 10, 600
18,000/ 10, 200
17,800 10, 100

g

16,400, 10,100
16, 200{ 10, 100

16,0000 9,930
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Monthly discharge of Clark Fork at Metaline Falls, Wash., for the year ending
Sept. 30, 1921.

[Drainage area, 25,100 square miles.]

Discharge in second-feet. Rnn-qﬂ.
Month. Per
Maximum. { Minimum.| Mean, | square Inches. | Acre-feet.
15,200 12,600 | -14,200 0. 566 0, 65 873,000
15, 200 12, 800 13, 800 . B30 .61 821, 000
. 15,400 12,000 13, 600 . 542 .62 836, 000
15, 600 12,400 | 14,200 . 566 .65 873,000
18, 400 11, 700 14, 600 . 582 .61 811, 000
25, 300 17, 000 20, 300 . 809 .93 1, 250, 000
38, 900 900 28, 700 1.14 1.27 1,710, 000
103, 000 39, 200 64, 300 2. 56 2.95 3, 960, 000
111, 000 84,400 | 103,000 4.10 4.57 6, 180, 000
81, 700 30, 400 52,700 2.10 2.42 3, 240, 000
29, 200 14, 000 20, 200 . 805 .93 1, 240, 000
13, 600 9, 200 11, 200 .46 .50 866, 000
111, 000 9,200 | 30,900 1.23 16.71 | 22,400,000

BLACKFOOT RIVER AT CLEARWATER, HORT.l

Locarion.—In sec. 18, T. 14 N,, R. 14 W., 300 feet above mouth of Clearwater
River, 200 feet above highway bridge, and 1 mile south of Clearwater post
office, Missoula County.

- DRAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—June 9 to September 30, 1921.

Gage.—Overhanging wire gage on right bank 200 feet above highway bridge;
read by Lue Parker.

DiIsCHARGE MEASUREMENTS.—Made from highway bridge.

CHANNEL AND CoNTROL—Bed composed of large boulders and gravel. Banks
high and covered with timber. Control is rifle of heavy boulders below
highway bridge; probably permanent.

EXTREMEsS OF DISCHARGE.—Maximum stage recorded during year, 5.50 feet
June 9 (discharge, 6,290 second-feet); minimum stage, 1.15 feet September
9 and 10 (discharge, 487 second-feet).

Ice.—No information.

DiversioNs.—Several small ditches divert above station for wnga.txon

REegunaTioN.—None.

Accoracy.—Stage-discharge relation permanent during period of record. Rat-
ing curve well defined between 500 and 6,500 second-feet. Gage read to
half-tenths once daily except on Sundays. Daily discharge ascertained by
applying daily gage height to rating table except for days of missing gage
heights for which it was interpolated. Records good.

Discharge measurements of Blackfoot River at Clearwater, Mont., during the year
ending Sept. 30, 1921.

Date. Madeby—  |poofe | Dl || Date Made by— ke | s
Feel. | Secot. Feet. | Sec.-ft.

June 9 5. 50 6,290 || July 15| W. A. Lambueae ... 2.08 1,200
July 9 2.34 1,510 || Sept. 7 |..... 14 Y 123 520
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Daily discharge, in second-feei, of Blackfoot River at Clearwaier, Mont., for the
year ending Sept. 30, 1981,

Aug. | Sept. . Day. June. | July. | Aug. | Sept
812 514 4,570 | 1,180 667 572
812 514 4,330 | 1,160 034 572
812 514 4,170 | 1,130 634 558
772 512 3,780 | 1,130 634 543
772 514 3,380 { 1,080 634 514
736 514 3,300 | 1,080 618 514
736 514 3,230 | 1,030 603 514
736 514 3,160 | 1,030.{ 603 514
736 487 3,080 | 1,010 603 514
700 487 3,000 984 572 514
700 500 2,800 984 572 514
700 514 2,780 937 572 514
700 514 2, 630 894 568 514
684 2,480 851 543 514
867 543 2,270 861 543 514

832 i1+ I —— -

Monthly discharge of Blackfoot River at Clearwater, Mont., for the year ending
Sept. 30, 1921.

isch i -feet. .
Month, Discharge in second-feet Rup-off in

Maximum.| Minimum.| Mean, | 8re-feet.
6,290 2,270 | 3,930 171,000
2,200 82| 1,200 79, 300

812 543 665 40, 900
572 487 520 30, 900
______ - 322,000

NORTH FORK OF BLACKFOOT RIVER NEAR OVANDO, MORT.

Locarion~—In NW. 4 see. 22, T. 15 N,, R. 11 W, at Pitkin’s' Dude ranch, 11
miles northeast of Ova.ndo, Powell County

DrAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—June 8 to September 30, 1921.

GageE.—Overhanging wire gage on left bank 400 feet north of observer’s house;
read by James Pitkin.

DiscHARGE MEASUREMENTS.—Made from cable or by wading.

CHANNEL AND coNTROL.—Bed of stream composed of large boulders. Control
not well defined, but not likely to shift. Left bank high and timbered. Right
bank covered with heavy brush and timber; subject to overflow at gage
height about 9 feet.

EXTREMES OF DISCHARGE.— Maximum stage recorded during pemod of record,
7.05 feet at 5 p. m. June 8 (discharge, 2,400 second-feet); minimum stage,
2.62 feet September 28-30 (discharge, 38 second-feet).

Ice.—No information.

Diversions.—Two small ditches divert above station for :rngatlon

RecuLATION.~—None. ’

Accuracy.—Stage-discharge relation permanent during period of record. Rating
curve well defined between 40 and 2,600 second-feet. Gage read to hun-
dredths twice daily except during period July 2-8, when no readings were
obtained. Daily discharge ascertained by applying mean daily gage height
to rating table except for period of no gage readings for which it was inter-
polated. Records excellent.

Discharge measurements of North Fork of Blackfoot River near Ovando. Mont
during the year ending Sept. 30, 1921.

Date. Made by— neight. | chorge.

) Feet. | Beeft.
June 8| G. H Ellis. et e e . 7.65 2,410
July 9| W.A. Lamb. oo . .- — 4.20 339
Sept. 7 Lamband Ellis._-..._.. ORI . 2.79 50

/
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Daily discharge, in second-feet, of North Fork of Blackfoot River near Ovando .
Mont., for the year ending Sept. 30, 1921.

i
Day. June. | July. | Aug. | Sept. Day. June. [ July. | Aug. | Sept.

|
604 136 56 o229 45
560 128 53 I 216 78 45
119 52 P T8 44
97 | 12 53 |87 4
110 53 188 | 74 44

|
434 | 110 50 - 184 ’ 72 m
100 50 177 69 44
371 93 50 175 67 43
93 50 168 | 66 43
312 % 50 163, 65 41

i
299 91 50 182 63 41
280 88 50 168 62 40
285 84 43 157 | 6l 38
248 84 47 144 59 38
237 84 47 140 58 38
140 57 |emmcccne
I

Monthly discharge of North Fork of Blackfoot River near Ovando, Moni., for the
year ending Sept. 30, 1921.

Discharge in second-feet.
Run-off in
Month. ) acre-feet
Maximum. | Minimam.| Mean,
June 8-80.- . e cmecacoaann 2, 400 644 | 1,830 60, 700+
1 604 140 280 17,200
August. s 136 57 84. 4 5,190
September. . - e 56 38 46.4 2, 760
The perfod- - - oo oo e | e 85, 800

CLEARWATER RIVER AT CLEARWATER, MONT.

Locarion.-—In sec. 16, T. 14 N., R. 14 W., 400 feet above mouth and 1 mile
south of Clearwater post oﬂice, Mlssoula County.

DraAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—June 9 to September 30, 1921.

Gage.—Overhanging wire gage. on left bank; read by Lue Parker. '

DISCHARGE MEASUREMENTS.—Made by wading at gage or from highway at
Clearwater 1 mile above gage.

CHANNEL AND CONTROL.—Bed composed of heavy boulders and gravel. Con-
trol not well defined, but probably formed by channel below gage; perma-
nent. Right bank high. Left bank may be overflowed for a distance of
about 15 feet. Both banks brush covered.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record,
2.8 feet June 9 (discharge, 1,360 second-feet); minimum stage, 0.80 foot
September 9 and 10 (discharge, 45 second-feet).

Ice.—No information.

Diversions.—Some water diverted for irrigation above gage.

REGULATION.—Dam at Seeley Lake may be used to regulate flow, but ha.s not
been operated for several years.

Accuracy.—8tage-discharge relation permanent during year. Ratmg‘ curve
well defined between 45 and 2,400 second-feet. Gage read to half-tenths
once daily except on Sundays. Daily discharge ascertained by applying
daily gage height to rating table except for days of missing gage heights for

\ which it was interpolated. Records good.
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Discharge measurements of Clearwater River at Clearwaler, Moni., during the year
ending Sept. 30, 1921.

Date. Made by— hm- ch];ge.
Feet. Sec.ft.
June 9| G.H. Eilis_____ - - emcmmmm— e 2.80 1,360
July 9] W. A, Lamb._ . e acma———————————— 1,42 248
Sept. 7| Lamb and EMis_ ... ... aueooonas - .83 51

Daily discharge, in second-feet, of Clearwater River at Clearwater, Mont for the
year ending Sept. 30, 1921.

Day. June. | July. | Aug. | Sept. Day. June. | July. | Aug. | Sept.
375 106 818 195 -8 55
345 105 695 78 55
332 105 615 175 78 55
318 105 615 175 78 56
290 105 615 156 78 ]
265 105 155 72 55
265 105 470 155 65 55
240 106 470 156 65 55
240 105 470 146 85 55
229 90 438 138 66 56
218 90 422 138 65 85
218 90 405 138 [i1:3 55
195 90 405 120 60 55
195 84 875 120 55 55
195 78 375 120 85 55

112 85 |oeaeanan

Monthly discharge of Clearwater River at Clearwater, Mont., for the year ending
Sept. 30, 1921.

Discharge in second-feet. Runoff in
Month acre
Maximum. | Minimum.| Mean,

............... I 1,310 375 687 0, 000
R 375 112 203 2, 500
__________________________________________________ 105 55 82.1 5,050
...... | 55 45 54.2 3,230
e SN ISR 50,800

SKALKAHO CREEE NEAR HAMILTON, MONT.

LocaTioN.—At farm bridge 1,000 feet south of ranch buildings on J. A. Brennan’s
ranch, 9 miles southeast of Hamilton, Ravalli County.

DRrAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—April 20, 1920, to September 30, 1921.

Gage.—Vertical staff with enamel fa,ce on downstream end of left abutment
of bridge; read by J. A. Brennan.

Di18CHARGE MEASUREMENTS.—Made by wading near gage or from farm bridge
half a mile below.

CHANNEL AND CONTROL.—Bed composed of boulders and cobblestones for several
hundred feet above and below gage. Control is same for all stages and is
practically permanent. One channel at all stages. Banks high and not sub-
jeet to overflow.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record,.
3.60 feet at 7.30 p. m. June 7, 1921 (discharge, 950 second-feet); minimum
stage, 1.30 feet April 21-25, 1920, and March 1-4, 6, 8, and 9, 1921 (discharge, -
27 second-feet).

Ice.—Stage-discharge relatlon seriously affected by ice.

Diversions.—None.

REGuLATIONS.—None. .

Accuracy.—Stage-discharge relation permanent during period of record except:
as affected by ice. Rating curve well defined between. 25 and 400 second-
feet. Gage read to half-tenths twice daily. Daily discharge ascertained
by applying mean daily gage height to rating table except for periods of ice
effect as noted in footnote to tables of daily discharge. Records good.
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Discharge measurements of Skalkaho Creek near. Hamilton, Monl., during the year
ending Sept. 30, 1921.

[Made by W. A. Lamb.]

Gage Dis-
Date. heiz%xt. charge.

Daily discharge, in second-feet, of Skalkaho Creek near Hamilion, Mont., for the
years ending Sept. 30, 1920 and 1921.

Day. Apr. {May. June. [ July. Aug.‘: Sept. Day. Apr. | May.|June,| July.| Aug.| Sept.
1920.

32| 166 437 | - 78 47 1| 16 oo 120 | 509 | 166 54 45

30 { 152 387 78 45 || 17, 138 | 474 158 54 42

31 158 | 387 74 45 || 18. 147 | 492 152 47 42

31! 195! 341 69 45 {1 19. 147 | 458 | 147 47 37

31| 243 | 319 64 45 || 20_ 147 | 453 | 130 47 37

341 43! 2719 64 39 || 21._. 27 | 147 | 463 | 125 47 37

37| 811| 250 60 37 11 22_.. 27| 152 | 520 | 120 47 37

48 | 363 | 243 60 37 - 27 | 166 | 4921 112 47 37

9 57| 373 | 226 601 37 24._. 27| 166 | 453 | 112 45 42

10_ 105} 373 | 210 69 37 1| '25- 27| 166 | 363 112 42 42

b 5 SRR DR 105 | 401 | 210 69 37 il 26... 28 | 166 | 341 105 45 42

120, 100 | 4111 210 69 L1788 | I - 30| 166 | 341 96 54 42

) 1 S S 96 | 453 | 204 64 50 || 28. oo 30| 195, 341 89 57 42
) T O A 105 | 492°| 186 57 T8 || 200 cceeaenes 32| 185 | 383 89 (+ 57

15.. 105 | 474 | 174 54 50 1 80 .o 31| 1051 387 78 57 42

. : 31 - 180 8| 50| ...

Mar. Apr. | May. | June. | July. | Aug. | Sept

27 28 50 595 210 74 47

27 31 50 595 195 74 47

27 33 50 563 180 74 47

27 33 57 733 180 74 45

28 34 78 808 166 64 42

b4 H 108 854 166 2 42

28 34 130 886 158 64 42

27 36 147 870 158 64 42

27 36 138 755 152 84 60

28 36 152 755 144 64 47

30 36 174 718 147 64 47

30 39 174 683 130 - 57 45

30 186 683 130 57 42

30 39 648 130 57 | 42

30 39 243 582 120 60 47

30 39 272 520 120 60 47

30 39 287 463 120 54 47

30 45 311 411 106 54 47

30 45 532 363 1056 54 47

31 47 532 354 106 54 47

30 47 532 - 341 96 54 47

30 47 595 319 96 4T 47

30 47 582 319 47 47

30 47 615 319 82 47 45

30 42 704 299 82 47 42

30 42 755 279 82 47 42

30 42 755 261 82 47 42

30 42 261 82 47 42

28 42 551 243 74 37

28 42 492 228 74 47 37

Y3 492 ... 74 47 |

Nore.—Records in the above table for the period Apr. 20 to Sept. 30, 1920, supersede those published}lin

Water-Supply Paper 512, p. 121. 8t scharge relation aﬂecteé by ice Nov, 8-17 and Dec. 6-8, 1920, and

Mar. 14, 15, 1921; disoharge estimated except for Mar. 14 and 15, 1921, for which it was interpelated. (Gage

ggl;‘l mt?(lin 3?«% 1920, to Feb. 28, 192]; discharge not determined. Braced figure shows mean dischargelfor
o . :



UPPER COLUMBIA RIVER BASIN. 111

Monthly discharge of Skalkaho Creek near Hamilton, Mont., for the years ending
v Sept. 30, 1920 and 1921.

Discharge in second-feet.
Run-off in
Month. acre-feet.
Maximum, | Minimum.| Mean.

27 2.7 626

114 7,010

152 376 22,300

78 191 11,700

42 57.6 3, 640

37 42.8 2,530

. 47,700

38 42.7 2,630

M 36.9 3,200

32 32.8 520

27 20.0 1,780

28 39.4 2,340

50 342 21,000

226 524 31,200

74 123 7, 560

47 57.3 3,520

37 4.9 2,670

Nore.~—Determinations of monthly discharge shown above for the period Apr. 20 to Sept. 30, 1920, super-
sede thase published in Water-SuppI; Paper 512, p. 121,

WILLOW CREEK NEAR CORVALLIS, MORNT.

LocarioNn.—In sec. 8, T. 6 N., R. 19 W, at Willey ranch, 6 miles southeast of
Corvallis, Ravalli County.

DrAINAGE AREA.—Not measured.

REcoRDs AvaILABLE.—April 20, 1920, to September 30, 1921.

Gage.—Vertical staff, with enamel face, on right bank about 150 feet upstream
from the Willey ranch house; read by Mrs. Bray Willey.

DiscHARGE MEASUREMENTS.—Made at ford about 50 feet below gage.

CBANNEL AND cONTROL—Bed of stream composed of boulders and cobble-
stones; shifting. One channel at all stages. Banks not subject to overflow.
Control not well defined. :

ExTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.04 feet at |

"5 p. m. June 9 (discharge, 114 second-feet); minimum stage, 0.60 foot
during periods in March and April (discharge, 5.7 second-feet).

1920-21: Maximum and minimum stages same as given above.
Ice.—Stage-discharge relation seriously affected by ice at times.
Diversions.—None.

. REGULATION.—None. ]

. Aceuracy.—Stage-discharge relation permanent during year; affected by ice
November 10-15 and probably during period of no record December 1 to
February 28. Rating curve well defined between 7 and 80 second-feet.
Gage read to hundredths twice daily except during period December 1
to February 28 when observations were discontinued. Daily discharge
ascertained by applying mean daily gage height to rating table except as
noted in footnote to table of daily discharge. Records good.

Discharge measurements of Willow Creek near Corvallis, Mont., during the year
ending Sept. 30, 1921.
[Made by W. A. Lamb.]

Gage Dis-
Date. height. | charge.
Feet. Secft.
MAY 6. et - - 0.90 210
JUDO B e emtcmnmcaseemescoecememmmcee e e emeneame e ———— 1. 56
JUIY 300 et ima e nna I .95 21.9
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Daily discharge, in second-feet, of Willow Creek near Corvallis, Mont., for the year
ending Sept. 30, 1921.

Day. Oct. | Nov. | Mar Apr. | May. | June) | July. | Aug. | Sept.
8.6 8.6 5.7 57" 10 72 36 10 6.4
8.9 8.6 5.7 5.7 1 68 34 10 6.4
8.6 8.6 5.7 5.7 15 72 33 10 6.4
8.6 8.8 57 6.4 16 4 30 10 8.4
8.6 8.6 5.7 57 18 88 28 10 8.4
8.6 8.6 57 5.7 21 96 27 9.3 8.4
8.6 8.6 57 57 22 109 26 9.3 6.8
8.8 8.6 5.7 5.7 22 110 24 9.3 8.4
8.6 8.6 57 5.7 24 112 P23 9.3 6.4
8.6 8.6 57 5.7 25 110 24 9.3 6.4
8.6 8.6 5.7 6.4 26 105 24 9.3 6.4
8.6 8.6 5.7 8.6 26 ‘89 23 9.3 6.4
8.6 8.6 5.7 9.3 28 93 2 9.3 7.1
8.6 8.6 5.7 8.6 30 92 21 2.3 7.5
8.6 8.6 5.7 7.1 33 83 21 ‘9.3 7.9
8.6 12 5.7 7.1 39 71 20 9.3 7.5
8.6 9.3 6.4 7.1 40 64 19 9.3 7.1
8.8 8.6 6.4 10 48 58 18 8.9 7.1
8.6 8.6 57 11 64 56 17 8.9 7.1
8.6 8.6 5.7 10 59 54 16 8.9 7.1
8.6 7.9 57 10 59 52 15 8.6 7.1
8.6 7.9 5.7 10 )% 50 14 8.6 7.1
8.6 7.5 6.4 10 59 48 13 8.6 7.1
8.8 7.5 57 10 63 48 12 8.6 7.1
8.6 7.5 5.7 10 59 47 13 8.2 7.1
8.6 71 57 10 60 45 13 8.2 7.1
8.6 7.1 5.7 10 61 44 13 8.2 7.1
8.6 7.1 5.7 10 63 . 42 13 7.9 7.1
8.6 7.1 57 10 61 40 11 7.1 7.1
8.6 7.1 571 .11 80 37 11 7.1 7.1
8.6 |oemeeus 5.7 focmamenn ¢ O PR 11 6.8 ... -

Note.—Stage-discharge relation affected by an ice jam Nov. 10-15; discharge estimated. Gage not read
Oct. 9; discharge interpolated. Observations discontinued Dee. 1 to Feb. 28; discharge not determined.

Monthly discharge of Willow Creek near Corvallis, Mont., for the year ending Sept.
. 3

, 1921.
Discharge in second-feet.
Run-off in
Month, ’ acre-feet.
Maximum, | Minimum. | Mean.

8.9 8.6 8.61 529

12.0 7.1 8.33 496

6.4 5.7 5.77 355

11 5.7 8.13 484

71 10 40.5 2,490

112 37 710 4,220

36 11 C 2.2 1, 240

10 6.8 8.4 550

7.9 6.4 6.89 410

BURNT FORK CREEK NEAR STEVENSVILLE, MONT.

Location.—In SW. }{ sec. 11, T. 8 N., R. 19 W., at highway bridge at John
Buck’s ranch, 9 miles southeast of Stevensville, Ravalli County.

DRAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—May 9, 1920, to September 30, 1921 (fragmentary).

Gace—Staff gage, with enamel face graduated from 9 to 3.3 feet, on down-
stream end of left abutment of highway bridge; read by Mrs. John Buck
and Oscar Smith.

DISCHARGE MEASUREMENTS.—Made from highway bridge or by wading below
gage.
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CHANNEL AND CONTROL.—Bed composed of cobblestones and gravel; fairly
smooth and not subject to shift. One channel at all stages; straight for 50
feet above and below gage. Banks not subject to overflow. Control is
a gravel and cobblestone bar at point where stream forks about 100 feet

" below gage; fairly permanent. Stage-discharge relation may be affected
by driftwood cellecting at this point.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.00 feet
June 3 (discharge, 365 second-feet, by curren{-meter measurement);
minimum stage, 0.66 foot August 6 (discharge, 30 second-feet).

1920-21: Maximum discharge recorded June 3, 1921; minimum stage,
0.58 foot August 16, 1920 (discharge, 25 second-feet)

Ice.—S8tation not operated during winter.

DiversionNs.—One or two small diversions above station.

RucuLaTioN.—None.

Accuracy.—Stage-discharge relation permanent for range in sta,ge occurnng
during periods of record. Rating curve well defined between 30 and 200
second-feet. Gage read to hundredths twice daily October 1 to November
30 and July 17 to August 6; observations discontinued during remainder of
year. Daily discharge for periods of record ascertained by applying mean
daily gage height to rating table; dlscharge not determined for remainder
of year. Records good.

Discharge measurements of Burnt Fork Creck near Stevensville, Mont., during the
year ending Sept. 30, 1921,

[Made by W. A. Lamb.]

)

Gage Dis-
Date. helﬁt. charge.
Feet, Secoft.
o — gk
une . .
July 10, oo .90 49,2

Ddily discharge, in second-feet, of Burnt Fork Creek near Stevensville, Mont., for
the year ending Sept. 30, 1921.

Day. Oct. | Nov. | July. | Aug. Day. Oct. | Nov. | July. | Aug.
40 LY I— 35 4 48
44 48 34 44 44
44 49 32 43 40
12 49 32 .42 40
42 49 31 40 40
40 60 [caveenan 30 40 38
57 [ 2N R, I 42 35
54 47 40 34
46 L7 PR I, 40 34
45 |- 47 | feeeaee 40 34
45 47 40 32
46 47 ——- 40 32
47 47 40 32
45 49 . 45 32
45 49 {.. 47 32

[ () P,

Nore.—Gage not read July 30; discharge interpolated.
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Monthly discharge of Burnt Fork Creek near Stevensville, Mont., for the year ending
Sept. 30, 1921.

Discharge in second-feet.
. Run-off in
Month, ‘ acre-feet.
Maximum, | Minimum.| Mean.
[ ) o 587 40 43.7 2, 690
November.._. 50 32 42.3 2,520
July 17-31._.. 45 35 37.7 1,120
August 1-8. 35 30 32,3 384

FLATHEAD LAKE AT POLSON, MONT,

LocatioNn.—In SE. !4 sec. 4, T. 22 N., R. 20 W., at steamboat dock at south end
of lake at Polson, Flathead County.

RECORDS AVATLABLE.—August 23, 1908, to September 30, 1921.

Gaae.—Vertical staff attached to a pile at end of pier; datum 2,803 feet above
sea level. Prior to 1917 this datum was given as 2,800 feet.

EXTREMES OF STAGE.—Maximum stage recorded during year, 90.7 feet June
10-12; minimum stage, 79.5 feet February 9-13. |

1908~1921: Maximum stage recorded, 92.7 feet July 1, 2. and 4, 1916;

minimum stage, 78.5 feet February 16-22, 1913.

CooperaTiON.—Records furnished by United States Bureau of Reelamation.

Daily gage height, in feet, of Flathead Lake at Polson, Mont., for the year ending
Sept. 30, 1921.

Aug. | Sept.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May.| June.| July.
80.1 80.4| 80.0| 79.6| 79.6| 79.9| 80,6 | 83.0| 89.7| 87.3| 825 80.4
80.1 80.4| 800 79.6| 79.6 | 79.9| 80.6| 83.0| 89.7| 87.2| 824 80,4
80.15| 80,4 B80.0| 79.6 | 79.6 | 80.0| 80.7| 8.1 8.7 | 87.0! 82.3| 80.3
80.2 80.4 | 80.0| 79.7| 79.6| 80.0| 80.8| 83.1| 80.7| 89| 822 "80.8
80.25 | 80.3| 8.0 79.7| 79.6 | 80.0 ] 80.9| 83.1| 80.8| 867 | 821 80.3
80.3 80.3| 80.0| 79.7| 79.6 ] 80.0| 8.0 83.2| 90.0( 86.5| 820 80.2
80.35| 80.3| 79.9| 79.8| 79.6| 80.1| 81.1] 833§ 90.2| 86.3| 8.9 80.2
80.4 80,2 79.9| 79.8( 79.6| 80.1| 8.2 8367 90.3| 86.1 8L8 80.2
80.45 | 80.2| 79.9| 79.8| 79.5{ 80.1| 8.3 83.9| 90.5| 859 | 817 80.1
80.556 | 80.271 79.9| 79.8| 79.5| 80.1| 81.3| 84.2| 900.7| 857 816 80,1
80.6 8.1 79.9( 79.8) 79.5| 8.1 8.3 84.4 | 90.7| 85| 8.5 80.1
80,6 80.1| 79.9] 79.8| 79.5| 80.1| 81.4| 85.0| 90.7| 853 | 81.4| '80.0
80.6 80.1) 79.9| 79.8] 79.5| 80.2| 81.4( 85.2| 9.6 8.1} 8L3 80.0
80.6 80.0| 79.9] 79.8| 79.6) 80,2 8.5 | 854 90.6| 849 81.2 80,0
80.6 80.0| 79.9| 79.8| 79.6| 80.2 | 81.5 85.5| 9.5 84.7| 8L1 79.9
80.6 80.0| 79.9{ 79.8| 79.7] 80.3| 81..6| 8.7 | 90.4| 84.5| 811 79.9
80,55 | 80.0| 79.8| 79.8{ 79:7| 80.3| 8L7| 8.8 | 90.2| 8.3 | 810 79.9
80.55 | 80.0| 79.8| 70.8| 70.8| 80.3 | 81.9 8.0 80.9| 8.1 | 8L0 79.8
80.55 | 80,0 79.8| 79.7( 70.8| 80.4| 821 86.2| 8.7 84.0| 80.9 79,8
80.5 80.0| 79.8| 79.7| 79.8| 80.4, 823! 86.6| 89.4| 83.8| 80.9 79,8
80.5 80.0! 79.8| 79.7! 79.8| 80.41 825 8.0 89.2| 837! 80.8 9.7
80.5 80.0| 79.8| 79.7| 79.8) 80.5| 827 87.4| 89.0, 8.5} 80.8 79.7
80,5 80.0| 79.8| 79.7| 79.8| 80.5| 82.9, 87.8| 888 83.4| 80.8 79.7
80.5 80.0| 79.8| 79.7; 79.8| 80.5| 83.0/ 88.2' 836 8.3 | 80.7 79.7
80.5 80.0| 79.7| 79.7) 79.8| 80.6| 83.0| 885 83.4 8.2 80.7 79.7
80.5 80.0| 79.7{ 79.7| 79.8| 80.6| 83.0{ 8.8 | 83.2| 83.1] 80.7 79,6
80. 5 80.0| 79.7{ 79.7| 79.8| 80.6| 83.0; 80.3 | 8.0 | 83.0| 80.7 79.6
80.5 80.0| 79.7| 79.7 79.8| 80.6) 83.0| 89.7| 87.8| 82.9| 80.6 79.8
80.5 80.0( 76.7 3 80.6 | 8.0 8.9 8.6 82.8| 80.6 79.6
80.5 80.0| 79.7 80.6 | 83.0| 8.9 8.4 87| 80.5 79.6
80.4 79.7 80.6 {oeouu-- 89.8 82.6 | 80,5 j.eaee..
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FLATHEAD RIVER NEAR POLSON, MONT.

Locarion.—In sec. 19, T. 22 N., R. 21 W,, at new highway bridge at site of
Mischell’s ferry at Norrisvale, 5 miles below Newell tunnel, 15 miles north-
west of Ronan, and 12 miles below Polson, Flathead County.

DRAINAGE AREA.—7,010 square miles.

RECORDS AVAILABLE.—July 23, 1907, to September 30, 1921.

Gage.—Chain gage on downstream side of bridge; installed March 10, 1921;
read by Mrs. Jennie Wigen. April 9, 1916, to March 9, 1921, vertical
staff in four sections on left bank. July 23, 1907, to April 9, 1916, chain
gage on right bank. All gages at same datum.

DiscHARGE MEASUREMENTS.—Madefrom highway bridge to which gageis attached.

CHANNEL AND coNTROL.—Control not well defined but apparently permanent.
-Current fairly swift. Banks high.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 14.3 feet
June 11 (discharge, 62,000 second-feet); minimum stage, 2.1 feet February
11 and 12 (discharge, 3,010 second-feet).

1907-1921: Maximum stage recorded, 16.4 feet June 12, 1913 (discharge,
75,400 second-feet); minimum stage, —0.1 foot December 9-14, 1919, and
Mareh 14, 1920 (discharge, 1,360 second-feet).

Ice.—Stage-discharge relation not seriously affected by ice, and open-channel
rating assumed applicable.

Diversions.—Several small diversions from tributaries above Flathead Lake.

ReavraTiON.—Natural regulation in Flathead Lake. .

Accuracy.—Stage-discharge relation changed slightly when gage was moved on
March 10. Two rating curves well defined. Gage read to tenths once
daily, occasionally to half-tenths. Daily discharge ascertained by apply-
ing daily gage height to rating table. Records good.

CooPERATION.—Gage-height record furnished by United States Bureau of
Reclamation; determination of flow by United States Geological Survey.

The following discharge measurement was made by W. A. Lamb:
July 14: Gage height, 8.75 feet;.discharge, 26,500 second-feet.

Daily discharge, in second-feet, of Flathead River near Polson, Mont., for the year
ending Sept. 30, 1921. -

Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Ang. | Sept.
4,020 | 4,850 | 4,330 | 3,350 | 3,200 | 3,350 | 6,780 | 17,300 | 55,000 , 14,600 | 6,120
4,330 | 4,850 | 4,330 | 3,470 | 3,200 | 3,600 | 6,780 | 16,400 | 55,000 | 39,400 | 13,700 | 5,910
4,170 { 3,880 | 4,250 | 3,600 | 3,230 | 3,880 | 7,250 | 16,800 { 55,000 | 38,100 { 13,800 | 5,
4,330 | 4,020 | 4,250 | 3,740 | 3,230 | 3,8 7,490 | 17,300 | 55,700 | 87,500 | 12,500 | 5,500
4, 4,170 | 4,330 | 3,600 | 3,180 | 4,170 | 8,270 | 17,300 | 55,700 | 36,900 { 12,500 | 5,300
4,330 | 4,330 | 4,330 { 3,600 { 3,180 | 4,670 | 8,270 | 17,800.| 56,400 | 35,100 | 12,500 | 5,110
4,500 | 4,670 | 4,330 | 3,600 | 3,180 | 4,500 | 8,550 | 18,800 | 57,800 | 33,900 | 11,700 | 5,
4,670 | 4,500 | 4,330 | 3,600 | 3,180 | 4,500 | 9,120 | 22,000 | 58, 500 | 32,700 | 11,700 | 5,700
5,040 | 4,500 | 4,170 | 3,600 | 3,180 | 4,670 | 9,410 | 23,000 | 59,900 | 31,500 | 11,400 5,9(1)3
5,040 | 4,500 | 4,170 | 3,600 | 3,120 | 5,040 | 9,410 | 24,700 | 61,300 | 30,900 | 11,000 | 5,7
5,430 | 4,670 | 4,020 | 3,600 ! 3,010 | 6,340 | 9,410 | 25,800 ! 62,600 | 20,700 | 11,000 | 5,
5,330 | 4,500 | 3,950 | 3,600 | 3,010 | 5,910 | 9,410 | 27,400 | 61,300 | 28,600 | 10,700 | 5,110
5,330 | 4,170 | 3,600 | 3,470 | 3,120 | 6,120 | 9,410 | 28,000 | 61,300 | 28,000 | 10,000 | 5,110
5,430 | 4,170 | 3,880 | 3,470 | 3,120 | 6,120 { 10, 29,200 | 60,600 | 26,900 | 9,710 | 4,
5,430 | 4,170 | 3,880 | 3, 3,120 | 6,120 | 10,700 | 30,300 | 60,600 | 25,800 | 9,710 | 4,930
5,630 | 4,170 | 3,880 | 3,470 | 3,120 | 6,120 | 11,000 | 30,900 | 57,800 | 24,100 | 9,120 | 4,750
5,630 | 4,170 | 3,880 | 3,470 | 3,120 | 6,120 | 11,700 | 32,100 400 | 28, 600 y 4,
5,840 | 4,170 | 3,810 | 3,470 | 3,350 ; 6,120 | 12,100 ,900 | 65,700 | 22,500 | 8,830 | 4,930
5,840 | 4,170 { 3,740 | 3, 3,350 { 6, 12,900 | 35, 700 000 { 22,000 | 8270 | 3,
5,740 | 4,100 | 3,740 | 3,600 | 3,470 | 6,340 | 14,600 | 38,100 | 53,000 | 21,400 | 8,270 | 3,800
5,630 | 4,250 | 3,740 39, 400 19, % 8,000 | 3,950
5,630 | 4,250 | 3,600 40, 600 19, 7,740 | 4,
5,430 | 4,330 | 3,600 3 18,800 | 7,740 | 4,

-| 5,430 | 4,330 | 3,600 18,800 | 7,740 | 4,750
5,330 | 4,020 | 3,600 17,800 | 7,740 | 3,950
5,230 | 4,020 | 3,600 17,300 | 7,490 | 3,800
5,040 | 4,420 | 3,350 17,300 | 7,260 | 3,650
5,230 | 4,330 | 3,350 16,800 | 7,010 | 3,800
5,230 | 4,330 | 3,350 15,900 | 6,780 | 3,950
5,140 | 4,330 | 3,350 15,400 | 6,560 | 3,650
5040 1. 3,350 - 15,000.! 6,340 |_.._...

NOTE.—Gage not read Sept. 17; discharge interpolated.
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Monihly discharge of Flathead River near Polson, Mont., for the year ending Sept.

30, 1921.
[Drainage area, 7,010 square miles.]
Discharge in second-feet. Run-off,
Month, Per
Maxiinum. | Minimum.| Mean. 'sqv;%%re Inches. | Acre-feet.
mile.

5,840 4,020 5,120 0.730 0.84 315, 000
4, 850 3,880 4,310 .815 .69 000
4,330 3,350 3, 860 . 551 .64 237, 000
3,740 3,230 3,480 . 406 .57 214, 000
3,470 3,010 3,250 .464 .48 180, 000
4 7,010 3,350 5,800 . 827 .95 357, 000
17,300 6,780 | 12,000 L7 191 714, 000
5 A - 56, 400 16,400 | 33,700 4.81 5.54 070, 000
JOD€ - o 62,000 41,300 | 54,000 7.70 8.50 | 3,210,000
Jadyooooo L. 40, 600 15,000 | 25,900 3.69 4.25 , 580, 000
August, 14, 600 8,340 , 870 1.38 1.60 95, 000
September... ..o .. 6,120 3,850 4,810 . 686 7 000
The Yearaeeoeueracaaannnn 62, 000 3,010 | 13,900 1.98 26.82 | -10,000, 000

MIDDLE FORK OF FLATHEAD RIVER AT BELTON, MONT.

Locarron.—In NW. { sec. 36, T. 32 N., R. 19 W., at Hotel Belton, half a mile
below highway bridge at Belton, Flathead County, and 2 miles above Lake
MacDonald outlet.

DRAINAGE AREA.—900 square miles.

Recorps avarLaBre.—October 5, 1910, to September 30, 1921.

Gage.—Sloping gage on left bank directly back of Hotel Belton; read by Mrs.
S. C. Brock.

DisCHARGE MEASUREMENTS.—Made from cable 200 feet below gage or from boat.
CHANNEL AND CONTROL.—Practically permanent. Banks high; not subject to
overflow. .
EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 12.6 feet
May 27 (discharge, 21,500 second-feet); minimum stage recorded, 1.4 feet

February 8-12 and 17-23 (discharge, 260 second-feet). '

1910-1921: Maximum stage recorded, 20.0 feet at 9 a. m. June 21, 1916
(discharge, determined by extension of rating curve, 49,000 second-feet);
minimum stage recorded, 13 feet March 29-30, 1912 (discharge, 182 second-
feet).

Ice.—Stage-discharge relation slightly affected by ice at times.

DiversioNs.—None.

RegurLAaTION.—NoOne. )

Accuracy.—Stage-discharge relation permanent; not affected by ice. Rating
curve well defined between 325 and 20,000 second-feet. Gage read to half-
tenths once daily. Daily discharge ascertained by applying daily gage
height to rating table. Records good.

No discharge measurements were made at this station during the year.
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Daily dzscharge, in second-feet, of Middle Fork of Flathead River at Belton, Mont.
Sor the year ending Sept. 30, 1921.

Apr. | May. | June.

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar.
880 | 452 430 1,270
880 | 452 | 4301 1,230
880 | . 452 410 | 1,190
880 | 452 300 | 1,190
880 | 452 320 | 1,080
880 | 452 320 | 1,080
880 | 452 320 | 1,080
880 452 260 | 1,080
880 | 452 260 | 1,080
8801 452 260 | 940
880 | 430 260 760
880 | 430 260 | 475
880 | 430 390 | 475
880 430 475 475
820| 430, 430 475
820 | 430 | 320 475
820 260 | 1,230
8201 390 260 1,550
820 260 | 1,550
700 | 320 260 | 1,550
475 320 260 | 1, 550
475 320 260 | 1,650
452 | 320 260 1,550
452 320 320 | 1,390
452 372 475 | 1,390
452 410 | 760 | 1,390
430 | 410 | 1,230 | 1,390

410 | 1,230 | 1,
430 452 | .. 1,390

4521 .. 1,310
452 452 ... 1,310

PRI
BE 52828
& 30

g&g
£EB

2R R IORO I e e e
23822
Coooe
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S 2

6,610 | 11,

S
©ma0
888&3
©

10,000 | 1,430 | 700
10,000 | 1,390 | 700
0,640 | 1,310 | 700
10,000 [ 1,310 | 700
9,060 | 1,310 | 700
7,600 [ 1,280 | 700
6,820 [ 1,230 | 700
6,190 | 1,230 670
5380 | 1,230 | 580
4810|1160 | 580
4120 | 1,160 | 580
3610 | 1,160 | 562
3 1,160 525
2,740 [ 1,160 | 475
2,510 | 1,160 | 475
2,190 | 1,010 | 475
2000 940| 475
2000 | 040| 475
2000 o40| 47
2000 40| 475
2,000 90| 475
20001 90| 475
1,820) o40| 475
1,680 | 40| 476
1,550 | $80| 475
1,560 | 880! 475
1,650 | 880| 475
1,610 88| 525
1,470 |- 880 580
1,430 | 80| 580
1,430 | 760 |.......

Monihly discharge of Middle Fork of Flathead River ai Belton, Mont., for the year

ending Sept. 30,

1921.

{Drainage area, 900 square miles.]

Discharge in second-feet. Run-off.
Month. Per
Maximum. | Minimum.| Mean sqqlare Inches, | Acre-feet.
mile.

1, 550 1,010 1,330 1.48 171 81, 800
1,010 985 1.09 1.22 58, 600

880 71 790 .9 43,700

452 320 413 . 459 .53 25, 400

1,230 260 406 .451 .47 22, 500

1, 550 475 1,160 1.29 1.49 71, 300

6,610 1,390 3,540 3.93 4.38 211, 000

21, 500 2,510 10, 600 1.8 13. 60 652, 000

14, 200 10,000 | :12,300 13.7 15.29 732, 000

000 1,430 4,000 4,44 5,12 246, 000

1,430 760 1,070 1.19 1,37 665, 800

700 475 567 .619 .69 33,100

21, 500 260 3,100 344 1 46.78 | 2,240,000
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BIG CREEK NEAR POLSON, MONT.

Location.—In SW. 1 sec. 4, T. 22 N,, R. 19 W., just below power house of
Mission Range Power Co., three-fourths of a mile above mouth, and 7 miles
east of Polson, Flathead County.

DraiNAGE ArREA.—Not measured.

RECORDS AvAlLABLE.—June 1, 1917, to September 30, 1921.

Gage.—Stevens eight-day water-stage recorder on left bank, used since Jyne 14,
1917; prior to that date temperary gage on left bank 200 feet below.
Recorder inspected by employees of Mission Range Power Co.

DISCHARGE MEASUREMENTs.—Made from foot log just below gage or by wading.

CHANNEL AND CONTROL.—An artificial control about 200 feet below gage; repaired
August 18, 1917, but not completed until October 29, 1917. Banks high
and not subject to overflow. One channel at all stages.

EXTREMES OF DISCHARGE.—Maximum stage during year, from water-stage
recorder, 1.88 feet at 11.30 a. m. June 7 (discharge, 23.3 second-feet); mini-
mum discharge, 1.6 second-feet April 17.

1917-1921: Maximum stage recorded, 2.4 feet June 9, 1917 (discharge,
from extension of rating curve, 104 second-feet); minimum discharge, 0.6
second-foot September 7, 1919.

Ice.—Stage-discharge relation affected by ice.

Diversions.—United States Bureau of Reclamation Polson—A canal diverts
water between power house and gage.

REGULATION.—Operation of power plant materially affects flow, especially
during low water. ’

Accuracy.—Stage-discharge relation permanent except as affected by ice.
Rating curve well defined between 2 and 30 second-feet. Mean daily gage
heights for periods during which recorder was operating, determined by
straight-line method from recorder graph. Daily discharge for periods
during which recorder was operating, ascertained by applying mean daily
gage height to rating table. Flow of Polson—A canal is added to flow passing
gage for days when canal was operated. Discharge for part of year deter-
mined from kilowatt output at plant as shown in footnote to table of daily
discharge. Records fair.

Discharge measurements of Big Creek near Polson, Moni., during the year ending
Sept. 30, 1921.

.

Date. Made by— Pk | s, || Date. Made by— holghe. | charée
. Feet. | Secft. Feet. | Sec.ft..
Apr. 22 | G. K. Lorbeskie...____ 1.38 5.2 | July 14 | W. A . Lamb........... 1.33 3.8
June 15 {._._. L 1 1.30 3.2 1 Aug. 12 { G. K. Lorbeski_...._... 1.35 4.3 -

& Engineer, U. 5. Bureau of Reclamation.
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Daily discharge, in second-feet, of Big Creek near Polson, Mont., for the year ending
Sept. 30, 1921, .

Day. Oct. | Apr. | May. | June. | July. | Aug. | Sept,
4.0 2.1 13.4 5.8 2.4 4.9
3.6 2.2 13.4 4.8 4.7 4.4
3.2 2.2 14.9 5.2 4.8 4.0
4.0 2.3 14.9 5.4 4,8 3.2
3.2 2.2 141 5.4 4.4 4.0
3.2 2.7 18.5 5.4 3.1 4.0
3.2 4.2 17.2 5.4 3.3 4.2
3.6 4.4 1.3 5.4 4.0 4.0
4.0 4.4 8.2 5.4 30 4.2
2.8 3.4 10.0 4,0 4.0 4.7
4.0 3.0 85 59 4.7, 3.6
4.0 4.4 5.4 6.6 5.4 4.4
4.0 3.0 3.5 59 5.4 4.4
4.0 1.9 4.0 5.5 4.5 4,4
3.2 1.9 3.0 3.7 5.7 5.4 4.4
4.0 2.0 5.1 5.4 4.9 4.7 4,8
3.0 16 5,4 10.6 4.0 52 4.4
6.2 2.0 5.4 10.7 4.6 5.2 3.2
5.4 1.9 5.4 7.2 4,2 5.2 4.0
5.4 2.0 54 9.1 4.2 5.2 4.4
5.4 2.3 5.6 8.9 4.5 4.0 4.4
5.4 2.4 6.4 8.9 4.8 5.2 4.6
4.8 2.7 7.2 89 4.6 4.8 4.8
2.6 2.2 7.9 7.5 40|, &5 4.8
3.2 2.3 87 8.4 3.8 4.9 3.6
3.2 2.4 9.5 6.4 4.0 5.2 4.8
3.2 2.3 10.3 5.5 3.9 5.3 4.8
3.2 2.2 1.1 6.6 3.8 4.1 4.8
3.6 2.2 1.8 5.4 4.7 5.2 4,8
3.6 2.3 12.6 5.4 4.2 4.9 4.8
1.8 [ceccanns 13.4 ... 2.0 5.2 |ecacennm

Nore.—~Water-stage recorder operated Oct. 1-31, Apr. 3 to May 21, and May 31 to Sept. 30. Polson-A
canal was operated.Oct. 1-30, Apr. 15 to May 21, and May 31 to Sept. 30; flow of canal during these periods
at]ided te flow passing gage. Mean discharge for part of year determined from kilowatt output at power
plant, as follows: November, 5.44 second-feet; December, 5.69 second-feet; January, 5.16 second-feet; Feb-
ruary, 4.60 second-feet; March, 4.73 second-feet; and Apr. 1-14, 3.8 second-feet.. No gage-height record
May 22-30; discharge interpolated. . .

Monthly discharge of Big Creek near Polson, Mont., for the year ending Sept. 30,
. 1 , .

Discharge in second-feet. X
Run-off in
+ Monthy acre-feet.
Maximum. | Minimum.| Mean,
L8 3.81 234
- 5.44 324
.- 5, 69 350
......... 5.18. 317
4.60 255
- 4,73 291
L6 2.93 174
1.9 5.70 350
3.5 9,20 547
2.0 4,77 293
2.4 4.64 285
3.2 4.33 258
L6 5,08 3,680

NoTtE.—8ee footnote to table of daily discharge.
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PRIEST RIVER AT OUTLET OF PRIEST LAKE, NEAR COOLIN, IDAHO,

LocatioNn.—In SW. 34 see. 5, T. 59 N., R. 4 W., at southwest end of Pries
Lake, 2 miles northwest of Coolin, Bonner County.

DRAINAGE AREA.—572 square miles.

RECORDS AVAILABLE.—June 18, 1911, to September 30, 1921; fragmentary.

Gage.—Stevens water-stage recorder on right bank 600 feet below outlet; in-
stalled November 24, 1914; inspected by J. K. Ward, T. F. King, and F. 8.
Williamson. For history of previous gages see Water-Supply Paper 512.

DiscHARGE MEASUREMENTS.— Prior to September 17, 1913, made from a boat at
outlet; after that date, made from a cable about 300 feet above or by wading.

CHANNEL AND CONTROL.—Bed rough. Banks high. Control fairly permanent.
Many large boulders and angular rocks at control catch logs which cause
backwater.

EXTREMES OF DISCHARGE.—Maximum stage during year, from water-stage
recorder, 6.3 feet May 27 (discharge, 6,440 second-feet); minimum stage,
from recorder, 0.49 foot at 3 p. m. September 18 (discharge, 251 second-feet).

1911-1921: Maximum stage from water-stage recorder, 6.83 feet at 1.30
p. m. May 30, 1917 (discharge, 7,290 second-feet); minimum stage, from
recorder, 0.29 foot November 1 and 2, 1917 (discharge, 172 second-feet);
lower discharge may have occurred during some period of no record or period
of backwater from logs on control.

Ice.—Ice forms on lake and occasionally in river just below outlet. Stage-
discharge relation not affected by ice except possibly for short periods when
ice, running out of lake, jams on rocks at control.

Diversrons.—None.

RecuLaTION.—None. .

Accuracy.—Stage-discharge relation permanent exeept as affected by logs
March 18 to April 19. Rating curve well defined. Operation of water-
stage recorder fairly satisfactory except as noted in footnote to table of
daily discharge. Daily discharge ascertained by applying to rating table
mean daily gage height determined from recorder graph by inspection except
as noted in footnote to table of daily discharge. Records excellent except
those estimated.

CooreraTioN.—Gage-height record furnished by United States Forest Service.

Discharge measurements of Priest River at outlet of Priest Lake, near Coolin, Idaho,
during the year ending Sept. 30, 1921,

! .
Dete Mado by~ hR8S, | B,
Feet. Sec.-ft.
July 2 | John McCombs.... 3.63 2,610
Sept. 19 | R. B. Kilgore. .56 - - 283




UPPER COLUMBIA RIVER BASIN.: . 121

Daily discharge, in second-feet, of Priest River at outlet of Priest Lake, near Coolin,
Idaho, for the year ending Sept. 30, 1921.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
703 950 814 726 910 2,820 | 5,650 | 2,760 788 399
714 950 827 720 910 2,760 | 5,650 | 2,700 751 305
703 950 840 714 910 2,760 | 5,800 | 2,580 | °720 378
691 990 834 708 910 2,700 | 5,800 | 2,460 703 366
686 990 875 691 010 131,770 | 2,700 | 5,800 | 2,280 680 358
636 950 875 668 875 2,700 | 5,800 | 2,180 663 350
664 950 674 910 2,760 | 5,800 | 2,080 641 346
642 910 668 875 2,960 | 5,960 | 1,980 346
620 910 674 875 3,080 | 5,800 | 1,880 620 338
615 950 840 680 910 3,280 | 5,650 | 1,780 604 330
609 950 680 910 3,540 | 5,500 | 1,680 594 319
573 | 950 691 | 814 |ly 100 | 3,670 | 5,500 | 1,500 | 589
563 | 950 72| 814 (%100} 3800 | 5,350 { 1,500 | 589
558 910 808 814 3,930 | 5,060 | 1,410 578 285
558 910 840 820 4,060 | 4,900 | 1,320 563 281
573 910 820 875 808 4,340 | 4,760 | 1,230 568 277
564 875 5 875 4,480 | 4,620 | 1,190 563 266
630 875 910 4,620 | 4,340 ! 1,150 558 259
714 875 910 4,900 | 4,200 | 1,110 563 270
775 840 910 5,200 | 4,130 { 1,070 548 281

1,040 |(3 090

820 834 801 910 | (™ 5,350 | 4,060 | 1,030 514 288
840 788 950 5,650 | 3,930 | 1,030 504 288
875 769 950 5,800 | 3,800 990 495 202
910 810 769 | ~ 910 5,960 | 3,800 900 490 202
910 763 950 3,410 | 6,120 | 3,410 950 480 285
950 787 910 3,280 | 6,280 | 3,280 910 480 270
950 744 90 1,490 3,220 | 6,440 | 3,150 910 466 217
990 744 910 |[™ 3,080 | 6,280 | 3,020 875 457 270
990 780 738 |- 3, 6,120 | 2,960 840 448 270
990 744 5,800 | 2,820 434 274
732 8,650 801 421 |ccervan
NoTE.~~Water-stage recorder not operating Nov. 7-8, Dec. 22-31, Jan. 7-20, and June 20; di: Dee.

22-31 and Jan. 7-20 estimated by comparison with flow of Flattead River near Polson, and Clark Fork
near Plains; interpolated for remaining periods. Discharge Mar. 18 to Apr. 18, when stagg—dischatge
relation was affected by logs, determined from estimated height graph and from gage-height drop
ﬁ% by observer when jam washed out Apr. 20. B gures show mean discharge for periods in-

Monthly discharge of Priest River at ouilet of Priest Lake, near Coolin, Idah;), for
the year ending Sept. 30, 1921. )

[Drainage area, 572 square miles.]
Discharge in second-feet. Run-off.
Month. Per
Maximum. | Minimum. | Mean. sgltlxlsre Inches. | Acre-feet.
o
October 8 686 766 | 134 154 47,100
November..__... 990 568 737 1.29 L44 43, 900
ber. 900 | ] 882 1.54 178 54, 200
January. 875 732 808 1.41 1.63 49, 700
Fobroary. c oo aeeacmacaan 950 668 806 L4 1.47 44, 800
March 808 1,050 L84 2.12 64, 600
April 2,490 4.356 4,85 148, 000
ay - 6,440 |- 2, 700 4,400 7.69 8.87 271,000
Jane . 5, 960 2,820 4, 680 818 9,13 278, 000
July. 2,760 801 1,400 2.60 3.00 91, 800
A it 788 421 571 1.00 1.15 35,100
September. . coee oo acinas 399 259 308 .54 .60 18,300
The year-aocae caacemevaens] 6,440 259 1,580 2.76 37.58 1, 150, 000




122 SURFACE WATER SUPPLY, 1921, PART XIT—A,

SULLIVAN LAKE NEAR METALINE FALLS, WASH,

LocarioN.—About in see. 31, T. 39 N., R. 44 E. (unsurveyed), near forest-ranger
station at north end of Sullivan Lake, 4}4 miles east of Metaline Falls,
Pend Oreille County.

DraINAGE AREA.—Not measured.

RECORDS AVAILABLE.—May 16, 1912, to September 30, 1921,

Gaee.—Since May 9, 1913, float gage on dam at outlet of lake; read once daily
to half-tenths by A. J. McDougall. Prior to May 9, 1913, a vertical staff
gage at same site and datum.

EXTREMES OF STAGE.— Maximum stage recorded during year, 26.4 feet June 7
and 8; minimum stage recorded, 15.2 feet April 10.

1912-1921: Maximum stage recorded, 26.6 feet June 17-20, 1916, and
May 23, 1919; minimum stage recorded, 0.7 foot on April 9-10, 1920.

RecuraTioN.—Most of the surplus flow of Sullivan Creek is diverted into the
lake. Sufficient water is stored in the lake to afford a continuous flow of
about 60 second-feet in flume of Inland Portland Cement Co. Zero of gage
at elevation of gate sills; crest of log chute is 22 feet, and crest of spillway 25
feet above gate sills.

CooprERATION.—QGage height furnished by Inland Portland Cement Co.

Daily gage height, in feet, of Sullivan Lake near Metaline Falls, Wash., for the year
ending Sept. 30, 1921.

Day. Oct. | Nov. | Dec. | Jan, | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
20.10 | 19.70 | 18.60 | 17.35 | 16.65 | 15.45 |.__.__.. 26.30 | 25.00 | 23,30 | 21.00
20.05 3 56 26.30 | 25.00 | 23.20 | 20.86
20. 00 . 55 26.30 | 24.80 | 23.10 | 20.70
19. 95 50 26.30 | 24.60 | 23.00 | 20.60
19.90 55 26.35 | 24.50 | 22.90 | 20.50
19. 90 55 26.35 | 24.40 | 22.80 | 20.40
19.90 50 26.40 | 24.30 | 22.70 | 20.30
19,90 8.40 26.40 | 24.30 | 22,60 { 20.10
19.85 40 26.30 | 24.30 | 22,50 | 19,90
19.85 30 26.25 ) 24.30 | 22.40 | 19.80
, 20 26,15 | 24.30 | 22.30 | 19.70
20 25.90 | 24.30 | 22.20 | 19.70
. 25.80 | 24.30 | 22.00 | 19.60
17.50 | 25.75 | 24.30 | 21.95 | 19.60
18,60 | 25.70 | 24.30 | 21,90 | 19.60
19.45 | 25.70 | 24.30 | 21.85 | 19.50
20.30 | 25.70 | 24.30 | 21.80 | 19.50
21.90 | 25.70 | 24.20 | 21.75 | 19.50
20. 20 22,80 | 25.70 | 24.10 | 21,707 19.50
20.20 23.75 { 25.70 | 24.00 | 21.70 | 19.50
20, 20 24.15 | 25.60 | 24.00 | 21.65 | 19.40
20. 20 24.50 | 25,50 | 23.95 | 21.60 [ .. ...
20.20 25,25 | 25.30 | 23.90 | 21.856 | 19.10
20. 20 25.60 | 25.20 | 23.90 | 21.50 | 18.90
20. 20 25,80 | 25.15 | 23.90 | 21.45 | 18.90
20,20 26.30 | 25.05 | 23.80 | 21.40 | 18.70
20. 20 26.35 | 25,00 | 23.75 | 21.40 | 18.70
20. 20 26.30 | 25.00 | 23.70 | 21.85 | 18.70
20,15 A 28.30 | 25.00 | 23.65 | 21.30 | 18.50
20.15 . 25.00 | 23.60 | 21.20 | 1R 50
20.15 18 65| 17.40 |.._.... 15.60 |ceenen 26. 30 23,40 | 2110 |.eauu-e
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SULLIVAN CREEK NEAR METALINE FALLS, WASH,

LocarioN.—In sec. 30, T. 39 N., R. 44 E., one-eighth of a mile below Outlet
Creek, half a mile below Sullivan Lake, and 4 miles east of Metaline Falls,
Pend Oreille County. ;

DRrAINAGE AREA.-—Not measured.

RECORDS AVAILABLE.—May 16, 1912, to September 30 1921.

Gage.—Vertical staff in four sections on left bank; installed September 21, 1917.
Lower sections of gage destroyed May 17, 1919, and a temporary gage was
installed May 25 at same location; readings from temporary gage referred
to datum of previous gage. Gage read by A. J. McDougall. Prior to
September 21, 1917, vertical staff on right bank directly opposite present
gage and at same datum.

DiscHARGE MEASUREMENTS.—Made by wading or from cable 40 feet below gage.

CHANNEL AND coNTROL:—Bed composed of cobblestones and coarse gravel;
shifting. Banks high and not subject to overflow. Gradient steep. Stage

" of zero flow, according to measurements made October 2, 1920, gage height
—0, 3 foot.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.75 feet
June 8 (discharge, 1,540 second-feet); minimum stage recorded, 1.11 feet
September 29 and 30 (discharge, 77 second-feet).

1912-1921: Maximum stage recarded, 4.2 feet June 2, 1913 (discharge,
1,650 second-feet); minimum stage recorded, 1.10 feet on March 25, 1919
(discharge, 46 second-feet).

Ice.—Stage-discharge relation affected by ice only during extremely severe
winters.

Drversions.—Water is diverted from Sullivan Creek about 1 mile above station
for storage in Sullivan Lake, but entire run-off of drainage basin passes gage.

ReGuraTioN.—Storage in Sullivan Lake is used by Inland Portland Cement Co.
to increase low-water flow.

Accuracy.—Stage-discharge relation for medium and high stages changed
June 8; not affected by ice. Rating curve used prior to change fairly well
defined below 1,000 second-feet; curve used after change fairly well defined

 below 1,500 second-feet. Gage read to hundredths once daily; difficult to
read gage accurately owing to surge. Daily discharge ascertained by
applying daily gage height to rating table. Records good.

CoopPERATION.—Station maintained in cooperation with United States Forest
Service and Inland Portland Cement Co.

Discharge measurements of Sullivan Creek near Metaline Falls, Wash., during the
year ending Sept. 30, 1921.

Date. Made by— h(giﬁ cllx)a:-sge. Date. Made by— hgiz%et cllx)a.l?;;e.
Feet. | Secot. Fm Sec.ft.
Oct., 2| D.J.F.Cakins_......] 127 100 || July 7 | John McCombs..ee-... 168 239
2 do. iy 1.27 105 || Sept. 23 | R.B. Kilgore..._...__. 1 17 86,7
July 5 173 253 23 f Ui 11 SRR L17 90.9
5 172 258

84390—24f—wsp 532——9
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Daily discharge, in second-feet, of Sullivan Creek near Metaline Falls, Wash., for
the year ending Sept. 30, 1921.

Day. Oct. | Nov. | Dee. | Jan. | Feb. | Mar. | Apr. | May. | June. | July, { Aug. | Sept.
U3 11| 126 102 90| 126| 142} 3 143 102
107 111 126 102 90 126 148 284 950 516 139 102
109 m 126 102 90 127 145 308 950 8567 139 102
109 111 123 102 90 127 145 327 | 1,000-| 273 113
09| 109 12t 102 9 128] 151 350 1,050 257| 139 13
109 109! 121 102 89| 128 18| 327l1100| 265 139 113
109 109 113 1 90 129 158 327 | 1,160 236 131 113
1091 109! 113| 102 90| 120| 158| 41711,840| 267 123 113
107 109 113 98 92| 131 161 | 532|1,200| 261 IR 113
107 113 113 89 el 128 161 565 | 1,060 224 118 113
109 | 13| 113 32 98] 121 | 164| 565 224 | 118 109
111 116 | 113 78| 100] 121 164 508 2051 118 109
105 | 116 | 113 87| 100| 134| 213| 508| 850 | 213|113 109
106 116 | 108, 96| 107 | 134| 220 532 1981 13 109
02| 18| 10| 105] 07| 136| 224| 565| 786 | 188| 113 109
100| 18| 116| 100 90| 136 224| 750| 786, 188| 113 107
100 118 118 98 87 136 43 750 724 188 113 107
100 164 118| 100 92| 158 | 284 800| 693 | 18| 111 107
13| 180| 113 98 170 { 327 | 850 602| 188 113 107
116 188 116 98 us 145 350 | 1,000 488 180 u3 107
116 | 170 116 96| 116 | 145 327 900 | 516 | 174| 109 107
131 170 116 96| 116) 139 | 327! 950 (. 488! 174 | 100
113 170 116 8¢ i 142 327 950 488 170 1 87
13| 164 113 92| 107 136 050 | 516 | 164 1 84
13| 148 113 92| 111 134| 227 |1,000] 544 - 164 | 109 85
113 | 136 | 102 134 | 306 | 1,000 | 434| 164| 109 82
13| 136 | 102 131 | 284 | 950 408 | 164 109 80
109 [ 131 102 134 | 268 950| 382| 161 109 |78
109 131} 102 139 251 850 | 382 154! 109 T
109 131 105 136 259 800 382 154 109 W7
109 [o.omnes 100 139 femee-n 750 |oecenn- ;148 102 |oeeie

Nore.—Gage not read October 4-7, March 3-6, May 1 and 30, and Sept. 22; discharge interpolated.

Monthly discharge of Sullivan Creek near Metaline Falls, Wash., for the year
ending Sept. 30, 1921,

e 7
Discharge in second-feet.
Run-off in
acre-feet
Mean.

109 6, 700
11 701
96,8 5 %0
98.9 5,490
135 8, 800
232 13, 800

701 s
222 1% %
gu 118 7, 260
September ... -.._LTIIIIIIIIIITTIIITTIT - 113 7 101 6, 010
The year. emaccm—————— 1, 540 77 232 168, 000

KETTLE RIVER BASIN.
CURLEW OREEK NEAR CUBLEW, WASH.

LocaTion.—In sec. 21, T. 38 N., R. 33 E., 400 feet below mouth of Lambert
Creek, half a mile below outlet of Curlew Lake, and 9 miles above Curlew,
Ferry County.

DRAINAGE AREA.—93 square miles (measured on topographic and Forest Service
maps; uncertain because divide between Curlew Creek and Sanpoil River
can not be determined accurately).

RECORDS AVAILABLE.—May 4, 1917, to June 30, 1921, when station was dxscou-
tinued.
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Gage.—Vertical staff on right bank attached to upstream wing wall of railroad
culvert; read by Mrs. P. G. Kuehne. Gage was lowered 0.30 foot on August
25, 1920.

DiscHARGE MEASUREMENTS.—Made by wading.

CHANNEL AND CONTROL.—Sensitive comtrol formed by wooden culvert under
railroad, having a free fall of 1 foot. Banks above gage fairly high; not
subject to overflow. Channel below culvert crooked; subject to overflow
at high stages. Stage of zero flow, according to levels run October 8, 1918,
gage height —0.12 foot.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period, 3.23 feet
May 25 (discharge, 61 second-feet); minimum discharge, 0.1 second-foot
October 1-7, 1421, and 25-29.

1917-1921: Maximum stage recorded, 3.08 feet May 30, June 2 and 6,
1917 (discharge, 65 second-feet); no flow December 12 and 13, 1919, and
September 22-26 and 29-30, 1920.

Ice.—Stage-discharge relation seriously affected by ice at times.

Drversions.—Water diverted above station for irrigation.

ReeuraTioNn.—Natural storage in Curlew Lake.

Accuracy.—Stage-discharge relation permanent; not affected by ice. Rating
curve well defined. Gage read to hundredths once daily. Daily discharge
ascertained by applying daily gage height to rating table. Records excellent
except those for extremely low stages which are fair.

Discharge measurements of Curlew Creek near Curlew, Wash., during the year ending
Sept. 30, 1921. ‘

[Made by John McCombs.)
Gage Dis- Gage Dis-
Date. height. | charge. Date. height. | charge.
Feet. Sec.-ft. Feet, .| Secft.
Apr. 20 oL 2.17 29.2 | May 25 i ccrceconna 3.23 60,0
b2 S, 2.16 28. 4 L S, 3.23 62.4

NoTtE.—Gage heights of previous measurements at datum 0.30 foat higher.

Daily discharge, in second-feet, of Curlew Creek near Curlew, Wash., for the period
Oct. 1, 1920, to June 30, 1921.

Day. Oct. | Nov. | Dec. Jan, Feb., | Mar. | Apr, | May. | June.
RSP 0.1 0.2 0.6 1.1 1.6 3.5 81 36 47
.1 .2 .6 1.0 1.6 4.6 8.1 38 47
.1 .2 .6 L0 L6 4.6 B 1 38 47
.1 .2 .7 1.0 1.4 4.9 81 38 47
.1 .2 .7 1.0 1.4 5.7 8.1 38 53
.1 .2 7 .8 L6 5.7 81 38 53
.1 .2 .7 .8 17 4.9 9.1 41 47
.2 .2 .6 L0 L6 5.7 9.1 41 50
.3 .2 .6 L0 19 59 9.1 44 44
.3 .2 .6 1.0 3.2 5.7 9.5 47 44
.3 .2 .6 1.0 15.5 3.9 9.5 47 41
.2 .2 .6 L0 4.1 3.9 9.5 50 38
.2 .3 .6 .7 3.9 4.4 11.6 50 35
.1 .3 .5 11 3.9 4.4 15.5 50 34
.1 .3 .6 1.1 3.5 6.2 19.5 53 34
.1 4 .7 L1 3.0 7.5 19.5 53 33
.1 .5 .7 11 3.4 7.1 22 56 32
.1 .6 .8 1.1 3.5 6.2 24 56 30
.1 .6 .8 1.0 3.2 6.2 28 56 28
.1 .7 .8 1.0 3.2 59 30 60 28
.1 4 .8 1.0 3.9 59 30 60 28
.2 .6 .8 1.0 3.5 6.2 32 60 28
.2 .6 .8 1.1 3,2 6.2 33 60 28
.2 .6 .81 - L1 2.8 6.2 34 60 28
.1 .7 1.0 1.0 2.8 7.1 35 60 28
.1 7 1.0 1.3 2.8 7.1 35 60 28
.1 .7 LO L3 2.8 7.8 35 56 28
.1 .7 1.0 L4 3.7 7.8 35 56 M. 5
.1 .6 1.0 1.6 |ocoecoas 7.8 36 53 13,5
.2 .5 1.0 1.6 7.8! 36 50 13.5
P75 PR 11 L4 como 81|. 47
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Monthly discharge of Curlew Creek near Curlew, Wash., for the period Oct. 1, 1920,
to June 30, 1921.

Discharge in second-feet.
Month. %31‘%-?&1? "
Maximum. | Minimum,. | Méan. )
0.3- 0.1 0.14 8.6
.7 .2 .42 25.0
L1 Wb .75 46.1
1.6 .7 1.09 67.0
15.5 14 3.22 179
8.1 3.5 5.96 366
36 8.1 20.5 1,220
60 36 50.1 3,080
53 13.5 35.0 2, 080
The period. ..o eecemmmeafem e cme e maafemee e 7,070

HALL CREEK BASIN.
HALL CREEK AT INCHELIUM, WASH.

Locarion.—In NE. Y4 sec. 6, T. 32 N,, R. 37 E., half a mile above highway
bridge, three-fourths of a mile above mouth, and three-fourths of a mile
northwest of Inchelium, Ferry County.

DRAINAGE AREA.—163 square miles; at former location at Wires Bridge, 3 miles
above mouth, 160 square miles (measured on topographic map- a.nd maps
of Colville Indlan Reservation and Colville National Forest).

RECORDS AVAILABLE.—December 18, 1912, to September 30, 1921.

Gage.—Stevens water-stage recorder on right bank half a mile above highway
bridge, since August 27, 1916; inspected by H. G. Parmeter. For descrip-
tion of previous gages see Water-Supply Paper 442.

DIsCHARGE MEASUREMENTsS.—Made from cable 15 feet downstream from gage
or by wading.

CHANNEL AND CONTROL.—Bed composed of gravel and boulders; shifts at ex-
tremely high stages. Channel straight above and below gage. Banks high.
Stage of zero flow according to measurements made August 23, 1919, and
August 27, 1920, gage height 0.7 foot.

EXTREMES OF DISCHARGE.—Maximum stage during year, from water-stage
recorder, 3.67 feet at 9 a. m. May 11 (discharge, 577 second-feet); minimum
stage, from recorder, 1.41 feet October 1-3 (discharge, 13 second-feet).

1912-1921: Maximum stage recorded, 3.10 feet at 6.20 a. m. April 16,
1914 (discharge, 965 second-feet); minimum discharge, estimated 4 second-
feet January 1, 1919, when stage-discharge relation was affected by ice.

Ice.—Stage-discharge relation seriously affected by ice.

DivirsioNs.— Water is diverted for use in Gwen mine power plant but is returned
above gage.

ReceuLaTioNn.—Effect of operation of power plant negligible.

Accuracy.—Stage-discharge relation permanent except as affected by ice.
Rating curve fairly well defined. Operation of water-stage recorder satis-
factory except as noted in footnote to table of daily discharge. Daily dis-
charge ascertained by applying to rating table mean daily gage height deter-
mined from recorder graph by inspection. Records good except for periods
when recorder was not operating or stage-discharge relation was affected
by ice.

Discharge measurements of Hall Creek at Inchelium, Wash., during the year ending
Sept. 30, 1921,

Gage Dis- G: Dis-
Date. Made by— height.| charge. || D8te- Made by— hei}glet. charge,
Feet. | Secft. Feet, | Sec.ft.
May 1 | John MecCombs........ 3.14 321 || Sept. 27 | R. B. Kilgore.......... 1.53 18.6
) N N Lo [ DA 3.14 328 by - [ (/PN 1.63 18.3
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Daily discharge, in second-feet, of Hall Creek at Inchelium, Wash., for the year
ending Sept. 30, 1921.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
13 18 39 35 56| 180! 34| 244 72 22 16
13 18 40 4 591 202! 339 230 70 21 16
14 18 40 41 60 225 358, 220 68 20 17
16 18 42 36 65| 225| 366 212 64 20 17
18 17 40 69 214 | 374} 22 61 20 18
16 15 35 70| 207 | 38| 207 59 20 17
15 15 38 73] 202 422 192 56 19 17
15 15 36 30 76| 202| 471 183 53 18 17
15 18 36 821 204! 503 171 50 18 17
15 15 33 92| 217| 520| 162 48 18 17
15 15 36 . 95| 255° 548 150 47 17 17
22 14 31 82| 307| 402 150 46 17 17
26 15 %6 10 80| 305 466| 143 44 17 17
22 18 85| 4461 466 136 41 17 19
21 18 2% 82 | 441 486| 127 39 17 18
20 19 80! 426 | 514 125 37 17 18
20 29 oM 422! 514 129 36 17 17
20 52 120 | 422 498 | 132 36 17 17
20 65 145 | 431] 503 | 120 35 18 20
20 63 134 | 456, 503 | 118 33 17 23
20| 52 2 136| 466 476| 106| 32| 17 21
20 36 143 | 466! 441! 101 32 17 20
20 148 | 486 | 413 95 31 17 20
20 41 152 | M1l 382 88 28 17 20
20 41 150 | 408 | 370 85 28 17 18
9] 44 30| 5o 155! se6| 358| 84 27| 17 18
19 44 53| 155 | 342! 342 i 26 17 18
19 39 54| 155 332 324 76 26 17 18
19 39 300 |ea.. 159 | 324 207 72 3 18 18
19 36 EER | I N 150 | 324 275 72 22 16 18
18| .. 10 | B N 166 |oooeeo. 255 |- 22 15 |oeeeeen

NoTE.—Water-stage recorder not operating Dec. 27-28 and Jan. 10 to Feb. 25. Stage-discharge relation
affected by ice Dec. 14-28 and Jan. 6-10. Discharge for periods of ice effect ascertained by means of gage
height and temperature records. For e{)erioc:l:; of no gage-height record, discharge estimated by comparison
with flow of Nespelem River at Nespelem. Braced figures show mean discharge for periods indicated.

Monthly discharge of Hall Creek at Inchelium, Wash., for the year ending Sept.
30, 1

» .

Discharge in second-feet.
Run-off in
Month. f acrodect.

Maximum. | Minimum.

1 1= 10 00 SR D O B9 =t e et

8|Sga8Es2885E

_.
8
=

STRANGER CREEK BASIN.
STRANGER CREEK AT METEOR, WASH.

Locarion.—In sec. 21, T. 32 N, R. 36 E., at highway bridge at Meteor, 8 miles
southwest of Inchelium, Ferry County.

DRAINAGE AREA.—Not measured. .

RECORDS AVAILABLE.—August 29, 1916, to September 30, 1921.

Gage.—Vertical staff on right bank 15 feet downstream from bridge; read by E.
J. Sparling.

DiscHARGE MEASUREMENTS.—From highway. bridge or by wading.
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CHANNEL AND coNTROL.—Bed composed of gravel. One channel at all stages.
Left bank subjeet to overflow at extremely high stages. Concrete control 6
feet downstream from gage. Stage of zero flow, according to measurements
made April 6 and August 23, 1920, and September 28, 1921, gage height zero.

EXTREMES OF DISCHARGE.— Maximum stage recorded during year, 1.85 feet April
19-20 (discharge, 140 second-feet); minimum stage recorded, 0.14 foot No-
vember 10-13 (discharge, 0.9 second-foot).

1916-1921: Maximum stage recorded, 2.0 feet May 15-19, 1917, April 7-
12, and April 20 to May 3, 1919 (discharge, 164 second-feet); probably no
flow on December 12, 1919, when creek was frozen almost solid.

Ice.—Btage-discharge relation affected by ice for short periods.

Diversions.—None.

Recurarion.—None. .

Accuracy.—Stage-discharge relation permanent except as affected by ice Decem-
ber 14-22. Rating curve well defined. Gage read twice daily to hun-
dredths, with the exception that no readings were made on Saturday after-
noons; readings discontinued during January and February. Daily dis-
charge ascertained by applying mean daily gage height to rating table.
Records excellent, except for period when stage-discharge relation was
affected by ice.

Discharge measurements of Stranger Creek at Meteor, Wash., during the year ending
Sept. 30, 1921.

L FE [ : _
Gage Dis- \ . Gage | Dis-
Date. Made by— height. | charge, || Date Made by height. | charge,
Feet Sec.ft. Feet | Sec.-ft.
Apr. 30 | John McCombs........ 1.63 107 [} Sept. 28 | R. B. Kilgore__._______| 0.20 1.5
May 2| ... A0.cee ol 1.56 102 28 | s L I .20 1.6
Daily discharge, in second-feet, of Stranger Creek at Meteor, Wash., for the year end-
. ing Sept. 30, 1921.
—- -0
Day. Oct. | Nov Dec. | Mar. | Apr. | May. | June. | July. { Aug. | Sept.
L1 1.3 56| 120 6 105 | 52 18.4 7.6 2.0
1.0 13 6.2 12.4 6! 991 50 18.4 6.9 2.0
1.1 1.1 6.6 12.4 67 931 48 18.4 6.2 2.0
1.6 1.1 6.9 12.4 72 93| 46 17.4 6.2 2.0
1.3 11 6.2 12.4 7 93| 45 17.4 5.6 2.0
1.3 1.1 6.2 12.4 77 93| 43 16.3 5.8 2.0
13 1.3 56| 12.9 77 93| 41 15.3 5.8 2.0
1.2 1.1 5.6 13.3 77 93| 40 14.2 5.2 2.0
12 1.0 5.8 13.3 77 99| 38 14.2 4.9 1.8
14 .9 59| 142 77 99| 36 14.2 4.9 1.8
2.1 .9 59| 153 82 05| 35 13.8 4.9 1.8
1.8 .9 56| 153 82 05| 33 13.3 4.4 1.7
17 .9 5.6 15.8 93 105 | 31 12.4 4.4 1.7
18 L1 16.3 105 105 | 30 12.4 1.4 1.7
L7 13 16.3 118 105 | 29 12.4 3.8 1.7
L7 L8 17.4 118 05| 27 12.0 3.8 1.7
1.6 3.1 19.5 125 991 28 1.6 3.8 1.7
1861 5.2 6 21 132 99 28 1.6 3.5 1.6
1.4 5.8 22 140 9| B 10.7 3.5 1.6
14 4.4 23 140 99| 26 10.7 3.5 1.7
1.4 3.8 26 132 93! 2 10.7 3.3 1.7
1.6 4.4 30 125 3| 9.9 2.9 1.7
1.6 4.4 6.2| 33 125 93| 23 9.9 2.9 | 1.7
1.4 4.9 661 39 125 88| 23 9.9 2.9 1.7
1.3 4,9 6.6 43 118 82! 22 9.1 2.9 1.7
1.3 4.9 6.9 | 46 118 7| 2 9.1 2.9 1.7
1.4 5.2 6.9 | 48 118 72| 2 8.4 2.7 1.7
14 5.2 69| 51 112 67| 20 8.4 2.5 L7
1.4 5.2 6.9| 55 112 62| 19.5 8.4 2.1 17
1.3 5.6 6.9 | 58 112 581 19.0 8.0 2.1 L7
L3 | 69| 5 |._....... 55 |eene 7.6 2.0 |eeeeenn

Note.—Stage-discharge- relation’ affected by ice December 14-22; discharge ascertained by means of
‘gage-height and weather records. Braced figure shows'ttiean discharge for period indicated. o
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Monthly discharge of Stranger Creek at Meteor, Wash., for the year ending Sept. 30,
1921. .

Discharge in second-feet.
Month. Run-off in
. acre-feet.
Maximum. | Minimum,.| Mean.

OCEODRT . o oo 2.1 1.0 1.4 88.5
NoOVember. - - oo oo el memnn 56 .8 2.83 168
December. - L U 6.9 . 6.20 38k
RS 1 EY o OO (RS SO 6.00 369
Februa.ry- N M 10.0 556
______ 59 12.0 25.7 1, 580
A nﬂ‘ 140 61 102 6,070
May 105 55 91.2 5,610
June.. 52 19.0 3L7 1,800
FWY e 18.4 7.6 12.4 762
August. - - ' 7.8 2.0 4.13 254
September. . . . - 2.0 L6 178 106
The year.. N 140 'S 24.6 17, 800

. NOTE—Mean flow for January and Febmary estimated by comparison with flow of Nespelem River at
Nespelem, Wash.

SPOEKANE RIVER BASIN.
COEUR D’ALENE LAKE AT COEUR D’ALENE, IDAHO.

Locarion.—In SW..}{ sec. 13, T. 50 N., R. 4 W., at Johnson’s Wharf, 800 feet
southeast of railroad station at Coeur d’Alene, Kootenai County.

DRAINAGE AREA.—3,750 square miles (measured by engineers of Washington
Water Power Co. on map compiled from best information available).

RECORDS AvaILABLE.—February 11, 1905, to September 30, 1921. April 25,
1903, to February 11 1905, at 8t. Joe Boom Co.’s gage at mouth of St. Joe
River,

Gage.—8tevens continuous water-stage recorder at Wha.rf inspected by employ-
ees of Washington Water Power Co. Prior to March 24, 1921, gage was
vertical staff at same site and datum; read by Henry Kloppenburg Gage
datum 2,100 feet above mean sea level.

ExTREMES OoF sTAGE.—Maximum stage during year, from water-stage recorder,
31.93 feet on May 21; minimum stage, from old staff gage, 23,14 feet on
‘February 9 and 10.

1903-1921: Maximum stage recorded, 36.00 feet at 6.15 p. m.
January 3, 1918; minimum stage recorded, 19.9 feet October 10-12, 1904,
September 24-25, 1905, and October 14 to November 3, 1906.

Diversions.—None.

ReauLaTioN.—Considerable storage is used by Washington Water Power Co.
Regulation is affected by Taintor gates and hear-trap dam at Post Falis.
Accuracy.—Gage read to hundredths once or twice daily prior to March 24;
thereafter mean gage heights were determined by inspection from recorder

graph, Records excellent.

CoorEraTIiON.—Gage-height record furnished by Washington Water Power Co.
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Daily gage height, in feet, Coeur d’Alene Lake at Coeur d’Alene, Idaho, jor the
year ending Sept. 30, 1921.

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
25.72 | 25.41 | 24.66 | 26.16 | 23.92 | 25.97 | 28.79 | 20.55 | 30.07 | 26.44 | 26.34 | 25.43
25.76 | 25.41 | 24.54 | 26.74 | 23.82 | 26.12 | 28.70 | 20.45 | 20.80 | 26.40 | 26.35 | 25.36
25.80 | 25.40 | 24.39 | 27.14 | 23.74 | 26.32 | 28.68 | 20.41 | 20,59 | 26.38 | 26.33 | 25.34
25.90 | 25.38 | 24.30 | 27.43 | 23.62 | 26.44. | 28.71 | 20.46 | 29.41 | 26.37 | 26.20 | 25.31
25.96 [ 25.38 | 24.14 | 27.56 | 23.52 | 26,65 | 28.60 | 20.48 | 20.24 | 26.40 | 26.16 | . 25.27
26.01 | 25.36 | 24.02 | 27.56 | 23.42 | 26.88 | 28.60 | 20.51 | 29.07 | 26.42 | 26.12 | 26,25
26,04 | 25.36 | 24.02 | 27.48 | 23.34 | 27.02 | 28.46 | 20.68 | 23,88 | 26.43 | 26.12 | 2523
26.01 | 25.38 | 24.04 | 27.34 | 23.22 | 27.09 | 28.24 | 29.96 | 28.67 } 26,45 | 26.09 | 25.22
25.00 | 2540 | 24.08 | 27.12 | 23.15 ; 27.04 | 28.00 { 30.35 | 28.49 | 26.47 | 26.06 ; 26.17
26.01 | 2542 | 24.12] 26.89 | 23.16 | 26.98 | 27.81 | 30.69 | 28.23 | 26.48 | 26.02 | 25.13
26.01 | 25.36 | 24.04 | 26.61 | 23.52 | 26,92 | 27.68 | 30.92 | 27.99 | 26.48 [ 25,98 | 25,10
25.87 | 25.34 | 23.95 | 26.36 | 24.23 | 26.85 | 27.63 | 31.07 | 27.73 | 26.47 | 25.93 | 25.00
25.84 | 25.32 | 23,84 | 26,10 | 25.26 | 26.74 | 27.75 | 31.13 | 27.50 | 26.47 | 25,80 | 25.05
25.77 | 25.34 | 23.70 | 25.91 | 26.30 | 26.68 | 28.00 | 3110 | 27.25 | 26.45 | 25,88 1 25.02
25.71 (25,34 | 23.57 | 25.73 | 27.07 | 26.53 | 28.25 | 31.14 | 26.99 | 26.47 | 25.89 | 24.97
25.64,| 25.41 | 23.57 | 25.57 | 27.51 | 26.46 | 28.36 | 31.28 | 26.73 | 26.47 | 25.87 | 24.94
25.57 | 25.44 | 23.63 | 25.43 | 27.68 | 26.78 | 28.30 | 31.48 | 26.47 | 26.45 | 25.87 | 24.92
25.49 | 25.47 | 23.59 | 25.36 | 27.66 | 27.63 | 28.44 | 31.67 | 26.23 | 26.45 | 25.88 | 24.89
2548 | 25,52 | 23.562 | 25.37 | 27.60 | 28,76 | 28,57 | 31.80 | 26.02 | 26.47 | 25.86 | 24,91
25.46 | 25.58 | 23.51 | 25.31 | 27.46 | 20.50 | 28,76 | 31.91 | 25.92 | 26.50 | 25.83 | 24.91
25.46 | 25.67 | 23.51 | 26.22 | 27.27 | 20.80 | 29,00 | 31.93 | 25.99 | 26.48 | 25.82 | 24,91
26.44 | 25.71| 23.47 | 25.00 | 27.04 | 29.81 | 29.33 | 31.86 | 26.10 | 26.47 | 25.79 | 24.01
25.43 | 25.62 | 23.39 ] 24.94 | 26.81 | 20.68 | 20.69 | 31.78 | 26.21 | 26.48 | 25.72 | 24.92
25.39 | 25.54 | 23.30 | 24.81 | 26,50 | 20.58 | 30,08 | 31.65 | 26.32 | 26.45 | 25.70 | 24.84
25.37 | 25.44 | 23.42 | 24.67 | 26.39 | 20.58 | 30.34 | 31.54 | 26.39 | 26.45 | 25.65 | 24.84
25.39 | 25.32 | 23.43 | 24.53 [ 26.20 | 29.55 | 30.40 | 31.43 | 26.43 | 26.45 | 25.50 | 24.84
25.36 | 25.22 | 23.46 1 24.42 | 26.03 | 20.49 | 30.28 | 31.32 | 26.45 | 26.40 | 25.59 | 24.83
26.39 | 25.12 | 23.47 | 24.33 | 25.02 | 20.34 [ 30.07 | 31.17 | 26.44 | 26.40 | 2556 | 24.79
2543 | 24.96 | 23.52 | 24.15 20,16 | 20.92 | 30.93 | 26.43 | 26.40 | 26,562 | 24.79
25.41 | 24.81 | 23.97 | 24.08 [....... 20,02 20.73 | 30.62 | 26.47 | 26.39 | 25.51 | 24.72
25. 40 26,21 | 23.98 | 28.89 3033 |cenenn 26.37 | 25.47

SPOKANE RIVER AT POST FALLS, IDAHO.

Location.—In sec. 4, T. 50 N., R. 5 W. Boise meridian, a quarter of a mile
below power plant of Washington Water Power Co., three-fourths of a
mile below intake of Spokane Valley Land & Water Co.’s canal, and 1 mile
west of Post Falls, Kootenai County.

DrAINAGE AREA.—3,880 square miles (measured by engineers of Washington
Water Power Co on maps compiled from best information available).

RECORDS AVAILABLE.—January 1, 1913, to September 30, 1921.

Gage.—Stevens continuous water-stage recorder since November 22, '1920;
inspected by employees of Washington Water Power Co. Previous gage
vertical staff in three sections on left bank; read by Nils Lindberg and
Grant Merrill. Elevation of zero of gage, 2,000 feet above sea level.

DiscHARGE MEASUREMENTS.—Made from cable 300 feet below gage.

CEANNEL AND coNTROL.—Bed composed of coarse gravel and boulders; shifts
during floods. One channel at all stages.

ExTREMES OF DIsCHARGE.—Maximum stage during year, from water-stage
recorder, 74.30 feet, probably on May 21 (discharge, 25,900 second-feet);
minimum stage, from recorder, 65.80 feet at 5.20 a. m. September 12 (dis-
charge, 820 second-feet). '

1911-1921: Maximum stage recorded, 79.20 feet at 7.30 a. m. May 18,
1917 (discharge, 39,800 second-feet); minimum stage recorded on Sep-
tember 12, 1921.

Ice.—Stage-discharge relation not affected by ice.

DivErsions.—Spokane Valley Land & Water Co.’s canal diverts water above
gage for irrigation. Mean diversion during 1921, 68 second-feet. Storage
in Coeur d’Alene Lake partly regulated by operation of gates in dam at
Post Falis.

REGULATION.—Varying load on power plant causes fluctuation in stage. Flow
partly regulated by storage in Coeur d’Alene Lake.
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Accuracy.—Stage-discharge relation changed with change of gages on November

22. Two rating curves well defined. Staff gage read to hundredths once
daily until November 21; thereafter water-stage recorder operated satis-
factorily except as noted in footnote to table of daily discharge. When
discharge is less than 5,000 second-feet, stage is variable owing to changing
load at power plant, and one gage reading daily may not indicate true mean
stage. Daily discharge prior to November 22, ascertained by applying
daily gage height to rating table; after November 21, by applying to rating
table mean daily gage height determined from recorder graph by inspec-
tion or, for discharge below 10,000 second-feet, by use of discharge integrator.

Records good prior to November 21; excellent thereafter.
CoorerAaTION.—Gage-height record furnished by Washington Water Power Co.

Discharge measurements of Spokane River at Post Falls, Idaho, during the year

ending Sept. 30, 1921.

Gage height.
Dis-
Date. Made by— Referred | Referred
toold | tore- | charge.
staff cording
gage. gage.
Feet. Feet. Sec.-ft.
Oct. 7| Calkins and Becker. ..o o laeemamanann 67. 90 2, 550
Nov. 29 | Lee and Logan...... . 70. 68 69. 82 7, 500
May 20 | Collins and Ford.. - 75.97 74.30 25, 700
..... (¢ {1 SN - 75.65 73.98 24, 400
June 14 | Cellins and McCombs. . - 72. 80 71.28 12, 300
July 20| E. H.Collins___.._____. - 66. 30 66. 08 924
Sept. 3| Kilgore and Collins. e ue oo ou oo oo e cmeaceacaea 66. 53 66. 31 1, 060

Daily discharge, in second-feet, of Spokane River at Post Falls, Idaho, for the year

ending Sept. 30, 1921.

Day. Oct. | Nov. | Dec. | Jan. Feb. | Mar. |- Apr. | May. | June. | July. | Aug.| Sept
7,110 |} 10,000 | 5,880 | 9,560 | 16,100 | 18,300 | 19,200 | 4,240 | 1,100 | 1,130
6,960 | 11,400 | 5,850 | 9,800 | 16,100 { 17,800 | 18,800 | 3,520 | 1,020 | 1,100
6,700 | 12,500 | 5,740 | 10,200 | 16,100 | 17,400 | 17,800 | 2,460 | 1,140 | 1,
6,440 | 12,900 | 5,550 | 10,400 | 16,100 | 17,400 | 17,400 | 2,080 | 1,220 | 1,020
5,980 | 13,700 | 5,340 | 11,100 | 16,100 | 17,800 | 17,000 | 1,460 | 1,300
4,220 | 13,800 | 5,140 | 11,800 | 16,100 | 17,860 | 16,500 | 1,270 | 1,280 | 1,080
3,230 | 13,300 | 4,960 | 12,200 | 15,700 | 18,300 | 16,100 | 1,260 | 1,280 | 1,

*3,240 | 12,900 | 4,780 | 12,200 | 15,300 | 18,800 | 15,700 | 1,300 | 1,320 | 1,060
13,270 | 12,600 | 4,830 | 12,200 | 14,900 200 | 15,300 | 1,350 | 1,300 | 1,020
4,800 | 12,200 | 4,420 | 12,200 | 14,500 | 21,300 | 14,500 | 1,360 | 1,200 | 1,
5,000 1 11,400 { 5,100 | 11,800 | 14,100 | 22,300 | 14,100 | 1,430 | 1,300 940
5,750 | 10,900 | 6,310 | 11,800 | 14,100 | 22,800 | 13,300 | 1,480 | 1, 1,020
5,620 | 10,200 | 8,020 | 11,800 | 14,100 | 22,800 | 12,500 | 1,460 | 1, 1,100
4,880 | 9,850 | 9,820 | 11,400 | 14,500 | 22,800 | 12,200 | 1,460 | 1,240 | 1,140
3,030 | 9,420} 11,800 | 11,100 | 14,900 | 23,300 11,800 | 1,270 | 1,110 | 1,130
1,850 | 9,060 | 12,900 | 11,100 | 15,300 | 23,300 | 11,200 | 1,300 | 1,110 | 1,120
2,780 | 8,880 | 13,300 | 11, 15,300 | 24,300 | 10,500 | 1,150 | 1,110 | 1,160
3,840 | 8,780 | 13,300 | 13,700 | 15,700 | 24,900 | 9,700} 1,040 | 1,180 | 1,140
3,500 | 8,720 | 12,900 | 16,100 | 15,700 | 25,400 | 8,400 970 | 1,040 | 1,150
2,520 | 8,580 | 12,500 | 17,800 | 16,100 | 25,200 | 5,880 940 | 1,040
2,060 | 8,430 | 12,500 | 18,800 | 16,500 | 25,000 | 2,310 | 940 | 1,040 | 1,020
3,060 ! 8,160 | 11,800 | 18,800 ! 17,400 | 24,700 | 1,840 | 1,000 ! 1,060 | 1,040
3,120 | 7,900 | 11,400 | 18,300 | 18,300 | 24,500 { 1,860 | 1,040 | 1,120 | 1,030
2, 580 1,850 | 1,080 | 1,040 [ 1,040
1,920 2,430 | 1,020 | 1,080 | 1,080
1,740 2,640 | 1,080 | 1,120 | 1,010
1,650 2,790 | 1,000 | 1,170 990
2, 580 2,830 | 1,020 | 1,050 | 1,000
4,800 2,740 | 1,080 | 1,080
6, 300 3,660 1,040 | 3,120 1,030
8, 280 1,180 | 1,140 |....o.o

Note.—Water-stage recorder not operating May 20-25; discharge interpolated.
84390—24 T—wsp, 532——10
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Monthly discharge of Spokane River and Spokane Valley Land & Water Co.’s canal
at Post Falls, Idaho, far the year ending Sept. 30, 1921.

[Drainage area, 3,880 square miles.]

Discharge in seeond-feet. «

—| Combined run-off.
River. © Combined. ' |
- Month. - N
Maxi- | Mini ol Per | Acro.
mum. | mum. | Mean. | Mean. | square | Inches. | e
4,310 960 2, 500 419
8,380 1,090 3, 38.5
8,280 1,650 4,210 313
13,700 6, 160 9, 680 32.9
13,300 | 4,420 [ 8720 28.9
18,800 9,560 | 14,000 27.1
20,200 | 14,100 | 16,500 34.5
25,400 | 17,400 | 21,900 60.5
19, 200 1,840 | 10,100 149
4,240 940 1,430 143
1,320 1,020 1,150 133
1,160 940 1,050 89.9
25, 400 940 7,920 67.7 7,990 2.06 27.96 | 5,770,000

Nore.—Monthly figures showing discharge in second-feet per square mile and run-off in mches are not
published ovaing to rtcfagulatmn by Coeur d’Alene Lnke, the yearly figures represent more nearly the natural
arge and run-o

SPOEKANE RIVER AT SPOKANE, WASH.

Locarion.—In sec. 13, T. 25 N., R. 42 E., about opposite Cochrane Street,
Spokane, Spokane County, one-fourth of a mile above high railroad viaduct
and 3 miles above Latah Creek.

DRAINAGE AREA.—4,350 square miles (measured by engineers of Washington
Water Power Co. on maps compiled from best information available).

RECORDS AVAILABLE.~—April 1, 1891, to September 30, 1921.

Gage.—Stevens continuous water-stage recorder, referred to mean sea level as a
datum, on right bank at Cochrane Street about 1 mile below Monroe Street
bridge; installed May 9, 1921, and used since July 1, 1921. Gages previously
used as follows: April 1, 1891, to October 24, 1896, vertical staff gage near
head gates at Washington Water Power Co.’s dam above Spokane Falls, 1
mile above present site; zero of this gage at same elevation as crest of dam.
October 25, 1896, to July 8, 1903, two wire gages at Oregon Railroad & Navi-
gation Co.’s bridge, 2.9 miles above present site. July 9, 1903, to April 9,
1904, a wire gage on Olive Avenue Bridge, 2.7 miles above present site; at
different datum hut set to read same as previous gage. March 31, 1904 to
March 1, 1907, vertical staff at Mission Street bridge, 3.4 miles above
present site. Ma.rch 2, 1907, to July 23, 1911, combined inclined and ver-
tical staff gage at Martha Street, 4.0 miles above present site. July 24, 1911,
to July 30, 1915, several gages, set to mean sea level datum, located 500 feét
above Washington Water Power Co.’s steam plant, 3.8 miles above present
site; Bristol water-stage recorder in operation for most of 'this period. July
31, 1915, to June 30, 1921, Stevens continuous water-stage recorder, referred
to mean sea level as a datum, at same location near Washington Water Power
Co.’s steam plant. At time of each relocation simultaneous readings were
obtained between old and new gages so that the relation of stage at the
different sites was established.

DiscHARGE MEASUREMENTS.—Made from cable at gage. Measurements, 1896 to
1900, republished in this report were made from Oregon Railroad & Naviga-
tion Co.’s bridge, 2.9 miles upstream.

CHANNEL AND CONTROL.—Bed composed of gravel and bouiders. One channel at
. all stages. Control is well-defined rifle a quarter of a mile below gage;
should be permanent. Stage of zero ﬂow, estimated at gage height 14.5 feet,
on October 7, 1922.
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EXTREMES OF DISCEARGE.—Maximum stage during year ending September 30,
1921, from water-stage recorder near steam plant, 79.8 feet May 21 and 22
(discharge, 26,200 second-feet); minimum stage, from recorder at Cochrane
Street, 17.64 feet at 7 a. m. July 21 (discharge, 1,310 second-feet).

1891-1921: Maxzimum stage recorded, 12.42 feet (on gage at dam above
Spokane Falls) May 31, 1894 (discharge, 49,000 * second-feet); minimum
stage recorded, 1.3 feet (Martha Street gage) September 28-30, 1905 (dis-
charge, 1,240 second-feet).

Ice.—Stage-discharge relation not affected by ice.

DiversioNs.— Water is diverted above station for irrigation by Spokane Valley
Land & Water Co. '

RecuraTioN.—Flow partly regulated by storage in Coeur d’Alene Lake since
July, 1906.

Accuracy.—During the year ending September 30, 1921, stage-discharge relation
changed with change of gages, June 30 to July 1. Rating curve used prior to
change well defined; curve used after change fairly well defined. Operation
of water-stage recorder satisfactory at both locations. Daily discharge
October 1 to March 18 and for a few days in June ascertained by means of
the discharge integrator; for remainder of year by applying to rating table
mean daily gage height determined from recorder graph by inspection.
Recoxds excellent to June 30; good thereafter.

Discharge April 1, 1891, to March 31, 1904, revised in this report, owing to
(1) an_error made in original computations covering the period prior to
Oectober 25, 1896, (2) rating curve used originally did not average low-water
measurements, and (3) soundings of the early measurements were incon-
sistent. Stage-discharge relation fairly permanent during period. Rating
curves fairly well defined. Daily discharge ascertained by applying mean
daily gage height to rating table. Prior to October 25, 1896, gage readings
during the low-water season were corrected for regulation of gates at either
end of dam and for operation of flashboards. The corrections applied are of
doubtful accuracy, and publication of daily discharge is not considered
justifiable. Records prior'to October 25, 1896, poor; thereafter, good.

Discharge measurements of Spokane River af Spokane, Wash., during the period
Aug. 27, 1896, to June 14, 1900, and during the year ending Sept. 30, 1921.

Gl Dis- ’ o Gage | Dis-
Date. Made by— height. | charge. | Date- Made by height. | charge.
1806. Feet. | Sec-ft. 1920. Feet. | Sec.-ft.
Aug 27| C.C.Babb._..________ 2.00 | 2,930 || Oct. 6! Calkins and Becker____| 69.41 2, 050
Oct. 17 | Babb, Huber, and Wet- Nov. 24 | Leeand Logan...______ 73.12 8, 250
zel. .- 1.468 1, 890

1897. 1921.
May 20 | C.C.Babb_.....____.. 10.80 | 28,800 i| May 17 | Logan and Collins 23, 700
June 29 |____. do._..____ e 5.16 9, 020 19 | Collins and Ford.._____ 26, 400
July 21 | John Wetzel ... _.__.. 4.05 7, 350 b I— [ 11 S 25, 000
Sept. 11 | Babb and Arnold._ ... 1.92 2,540 || June 6 | John Mc¢Combs. . . 17,908
Oct. 20 | 8ydney Arnold._____._. 1,50 1,910 13 | MeCombs and Collins._ 14, 000
! 13 | L . 14, 000
1898. 20 | Collinsand Ford__._.__| ... - 6,870
Sept. 6 ... A0 o 1.74 2,310 29 | McCombs and Collins.|._.._._. 3, 590
Oct. 8{C.C.Babb__._________ L75 2,180 || July 19 | Collins and Godfrey____|________ 1, 900
‘ 19 | E. H. Collin: 1,800
1899. Sept. 10 1, 580
June 23 | Sydney Arnold.__..___. 9.30 | 23, 100 10 1, 560
' 12 1,530
1900, ) 12 1,460
May 17 |._... do ... __.. 6.50 | 13,300 30 ... [ (e Y, 69.15 1,730
June 14 |_200C do. LI I 410] 7,350 30 | R.B. Kilgore .. _____|".__._.. 1,750

Note.—Original discharge computations for measurements made during the period 1896 to 1900, revised
gwing to inconsistencies in soundings; in recomputing these measurements all soundings ;were corrected to
8 standard cross section. Gage heights shown for measurements made during period Oct. 6, 1920, to Sept.
30, 1921, were read on gage at steam plant; for several of the measurements the gage at Cochrane Street
was read, as follows: May 17, 24.98 feet; May 19, 25.20 feet; May 24, 25.11 feet; June 6, 23.63 feet; June 13,
22.62 feet (first measurement) and 22.58 feet (second measurement); June 20, 20.43 feet; June 29, 19. 00 feet;
Tuly 19, 17.96 feet (first measurement); Sept. 10, 17.76 feet (first measurement); Sept. 12, 17.74 feet (second
measurement); Sept. 30, 17.87 feet (second measurement).

s Revised In this report. - S
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Dazly discharge, in second-feet, of Spokane River at Spokane, Wash., for the period
Oct. 1, 1896, to Mar. 31, 1904, tnd for the year ending Sept. 30, 1921.
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Daily discharge, in second-feet, of Spokane River at Spokane, Wash., for the
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Daqily discharge, in second-feet, of Spokane River at Spohane, Wash., for the period
Oct. 1, 1896, to Mar. 31, 1904, and for the year ending Sept. 30, 1981—Con.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1,650 2,560] 7,150 17, 100| 20,600, 4,790 1,740
1,630 2, 6,950 16, 800 19,600 4, 570 1,770
1, 2,540 6,780 16, 800! 19,000 3, 780| 1,670
1,720 2 16, 800) 18,800 3,420 1,630
1,930{ 2,220 6,380 16, 18,200] 2,910 1, 650
2,050 2,180 4,980 16, 600) 17,600{ 2,480 1, 560
2,300 2,070 3, 16, 300 17,100 2,480, 1,590
2,770)° 2,070 3, 15, 800 16,600] 2, 460] 1,640
2,660| 2,060/ 3,700] 15, 300] 16,300 2,410 1, 500
2,360 2,100 4,300 14, 800 15,500( 2,330 1, 560
2,820 2,160 5,950 14, 500 15,000/ 2,380 1,480
4,060 2,060, 5,760 14, 300 14,500{ 2,360 1,480
4,180 2, 5, 680 14, 300 13,800] 2,410 1,640
4,120 1, 5,320 1 14, 800! 13,300 2,410 1,640
4,130{ 1,880 4,020 15, 500 12,800] 2,250 1,720
4,140f 1,9 2, 670) 15, 800, 12,300{ 2,250 1,750
4,100, 2,500/ 2,850 15, 800) 11,900 2,170 1,720
3,840 2,760/ 3,920 16, 000 11,000/ 2,030 1,710
3, 3,660, 3,930 16, 300 10,100{ 1,880 1,850
3,040 4,640 3,140 16, 800 7,020 1,720 1,650
3,040{ 5,790 3,150 17, 460 4,340| 1,470 1,610
3,080 7,670] 3,440] 17, 900) 3,560 1,640 1,640
2,960 8,220/ 3,260 18, 800 3,280 1,720 1,640
2,8101 8,170 3,310 .19, 900; 3,080 1,77 1, 660
2,470 8,130 2, 540) 20, 900 3,280/ 1,870 1,660
2,300 7,920 2, 21, 200 3,560 1,740 1,630
2,680 7, 2, 21, 200 3,970| 1,690 1,610
2,460 7,730] 2, 20, 900 4,160 1,680, 1, 550
2,500 7,560 3 20, 200 3,680 1,720 1, 640
2,730 7, 5, 19, 600, 4,020{ 1,750 1, 660
2,600 _____ 7,460 6,640\ _ .. __) 17,400{ ... .} 21,500}. ... 1,750 1,600\ _....

Note.—Discharge records in the tables above, for the period Oct. 1, 1896, to Mar, 31, 1904, supersede
previously published records.

Year ending Sept. 30, 1921: Water-stage recorder at steam g]ant not operating May 10-13; dis
determined from records at Cochrane Street station. Record®r at Cochrane Street not operating July
6-8, 11, 12,19, and Sept. 20-21; discharge determined from records at steam-plant station.

Monthly discharge of Spokane River at Spokane, Wash., for the years ending
Sept. 30, 1891-1904, and 1921.

[Drainage area, 4,350 square hxiles.]

Discharge in second-feet. Run-off.
Month. Per
Maximum. | Minimum. | Mean. | square Inches. | Acre-feet.
e.
399, 000
682, 000
338, 000
185, 000
102, 000
92, 800
The period 1, 800, 000
1891-92.
October oo J 1, 510 . 347 .40 92, 800
November. 3,070 1, 500 2, 680 . 616 . 69 159, 000
ecember.. 3, 600 3,070 3, 530 811 .4 217, 000
January.... 3,600 2,740 2,980 .685 .79 183,000
February.. 4,340 2, 900 3,160 . .78 182, 000
March. . 11, 200 4, 540 8,480 1.95 2.25 521, 600
April_. 10, 600 8, 460 9,210 2.12 2.36 , 000
May.. 21, 800 10,300 | 15,000 3. 45 3.98 922, 000
June. . 21, 800 10,300 | 15,900 3.66 4.08 , 000
July... 9, 760 3, 600 6,540 |- 1.50 1.73 402, 000
August... oo - - 2,940 676 .8 181, 000
September 1,300 1, 600 368 41 95, 200
The year. o oeococcacane 21, 800 1, 300 6, 140 1.41 19.19 4, 450, 000
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Monthly discharge of Spokane River at Spokane, Wash., for the years ending
: Sept. 30, 1891-1904, and 1981—Continued.

Discharge in second-feet. Run-off.
Month. Per
. Maximum, | Minimum, | Mean. sgglare Inches. | Acre-feet.
e.
1,300 1, 300 1,300 0.299 0.34 79, 900
2,430 1,300 | 1,580 .363 .40 94, 000
2,900 2,280 2, 690 .618 .71 1865, 000,
3, 600 2,430 3, 080 .703 .81 188, 000
2,430 1,990 2,090 .480 .50 116, 000
4,740 1,990 2,400 . 552 | .64 148, 000
15, 500 5, 360 11, 600 2.53 2.82 655, 000
37, 500 16, 100 25, 100 5.77 6.65 1, 540, 600
23, 400 13,200 19, 400 4.46 4.98 1, 150, 000
12, 900 4, 540 8, 380 1.83 2,22 515,000
4,340 1,860 3, 140 .722 .83 193, 600
1, 860 1,400 1, 530 .352 39 91, 000
37, 500 1, 360 6,820 1.57 21.29 4, 930, 000
4,740 1, 500 3,810 .876 1,01 234, 000
8,460 3,960 , 950 1.37 1. 53 354, 000
82980 3, 960 6, 250 1.44 1. 66 384, 000
10, 600 3,780 6, 640 1.53 . 1.76 408, 000
5, 800 2, 280 3,430 789 .82 190, 000
6, 520 2,280 3,230 .743 .86 199, 000
22, 200 7,720 14, 800 3.40 3.79 881, 000
49, 000 22, 200 900 6.64 7.66 1, 789, 000
47, 600 16, 400 29, 900 6,87 7.66 1, 780, 000
16,100 6,760 10, 400 2.39 2,76 640, 000
6, 520 2,740 4,360 1.00 115 268, 000
2.740 2, 280 2,380 . 547 .61 142, 600
49, 000 1, 500 106, 000 2.30 31.27 7, 260, 000
3,070 2,130 2,350 . 540 .62 144, 000
5,140 3,240 4,370 100 1L12 260,
, 580 3,420 4,670 1.07 1.23 287, 000
7,480 2, 900 5,090 117 1.35 313, 000
8, 200 3,420 4, 520 1.04 1.08 251, 000
9, 240 5,800 7,350 1.69 1.95 452, 000
14, 800 7,000 10, 100 2,32 2.50 601, 000
17,100 11, 700 14, 400 3.31 3.82 , 000
11, 700 5, 360 8,120 |- 1.87 2.09 483, 000
* 4,940 2, 280 3,390 779 .90 , 000
2,280 1, 500 1, 790 . 411 .47 110, 000
1,500 1,300 1,350 .310 .35 80,
17, 100 1,300 5, 630 1.29 17.57 4,070, 000
1895-96.
OCtODRr e 1,300 1,300 1,300 .209 .34 78, 900
November. 1,610 1,300 1,470 .338 .38 87, 500
December... 280 1, 860 2, 050 .47 .54 126, 000
January.... 6, 520 2, 280 3, 800 .874 L01 234, 000
February 12, 600 6,520 7,070 1.63 1.76 407, 000
March. .. 17,100 10, 800 12,700 2.92 3.37 781, 000
April 17, 100 13,900 | 15,400 3.54 3.95 916, 000
ay. 18, 800 15, 800 17,000 3.91 4.51 1, 050, 000
June. 21,400 18,800 | 20,300 4.67 5.21 | 1,210,000
July_. _ 18, 100 4,940 9,960 2.29 2.64 12, 000
AuguSt..n el 4,740 2, 430 3,490 . 802 92 215, 000
September. ... 2, 280 1,730 2,030 . 467 .52 121, 000
The year-. e 21, 400 1,300 8, 030 1.85 25.15 5, 840, 000
1896-97,
1, 860 1, 500 1, 600 . 368 .42 98, 400
13, 400 1,780 6, 630 1.52 1.70 395, 000
17,000 8,330 12, 800 2.94 3.39 787, 000
10, 700 6, 400 7,870 1.81 2,00 , 000
6,860 5,070 6,000 1.38 1.44 333, 000
8,330 4,240 5,180 1.19 1.37 319, 000
33, 900 8,850 | 20,100 4.62 5.16 | 1,200,000
30, 900 21, 100 27,400 6.30 7.26 , 680, 000
20, 400 9, 630 12, 500 2.87 3.20 744, 0600
9, 370 5,070 7,790 179 2.06 479, 000
5,070 2, 580 3, 580 823 .95 220, 000
750 2, 250 2,450 . 563 .63 146, 000
33, 900 1, 500 9,510 2.19 290,67 6, 860, 000
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Monthly discharge of Spokane River at Spokane, Wash., for the years ending
Sept. 30, 1891~1904, and 1921—Continued. ~

Discharge in second-feet. . Run-off,
Month. Per
Maximum, | Minimum.| Mean. sguifre Inches. | Acre-feet.
e.
2,250 1,860 1,970 0.453 0.52 121, 000
11,300 1,860 5,480 1.26 141 326, 000
12, 200 8, 080 10, 000 2.30 2.65 615, 000
- 11,300 4, 650 7,900 1.82 2.10 486, 000
19, 000 4,440 | 11,100 2.55 2.66 616, 000
14, 200 7,830 12, 000 2,76 3.18 738, 600
26, 800 7,340 14, 500 3.33 3.72 863, 000
27, 200 22, 500 800 5.70 6. 57 1, 520, 000
25, 200 12, 200 19, 100 4.39 4,90 1, 140, 000
11, 600 4,650 1320 1.68 1.94 450, 000
4, 650 2,750 3,470 798 .92 213, 000
2,750 2,410 2, 460 . 566 .63 146, 000
The year o - ocoocoaooacaaa. 27,200 1,860 9, 960 2.30 31.20 7,230,000
1898-99.

October. 2,780 2,410 2,490 .572 .66 153, 000
November. . .o 3,100 2,750 +3,040 . 699 .78 181,000
b 3,460 2, 580 2, 800 .644 .74 172, 000
LS L T S, 11, 000 3,460 5,840 1.34 1.5 . 359,000

February. ..o 10, 700 6,400 7,610 175 1.82 42,
March.. 8, 5, 950 6,170 1.42 1.64 379, 000
April s 20, 700 5, 950 14,000 3.22 3.59 , 000
May... . 28, 900 17,300 500 5.40 6.23 1, 440, 000
.............................. 28, 100 19,700 | 24,800 5.70 6.36 | 1,480,000
19, 300 6,400 11, 900 2,74 3.16 732, 000
6, 400 3,460 4,740 1.09 1.26 201,000
3,460 2,750 3, 230 . 743 .83 192, 000
28, 900 2,410 9,170 2.11 28.61 8, 640, 000

1899-1900.
3,460 2, 580 2, 870 . 660 .76 176, 000
5,730 3,280 3, 800 .874 .98 228, 000
10, 400 6, 400 8, 460 1.64 2.24 520, 000
15,860 8,330 11, 900 2.74 3.16 , 000
10, 700 5,950 7,450 1.71 1.78 414, 000
16, 400 6, 630 12, 700 2.92 3.37 781, 000
17, 13,400 15, 700 3.61 4.03 , 000
13, 600 10, 400 12,900 2.97 3.42 793, 000
10, 400 5, 510 7, 360 1. 69 1,89 438, 000
5, 510 2, 750 3,950 . 908 1.05 243, 000
2,750 2, 090 2,390 . 549 .63 147, 000
2,410 2,010 2,150 . 464 .55 128, 000
17,000 2,010 7,640 1.76 23.86 | 5,530,000

4,040 2, 250 2, 250 . 634 .73 170, 000
5,730 4,040 5,330 1.23 1.37 317,000
14, 200 5, 950 10, 300 2.37 2.73 633, 000
11, 600 7, 580 9, 690 2.23 2.57 596, 000
9, 630 5,070 7,150 1.64 L7, 397,000

19, 000 10, 400 14, 500 3.33 3.84 892,
12, 800 9,370 10, 900 2.51 2.80 649, 000
22, 200 13,000 | 19, 4.46 5.14 | 1,190,000

18, 700 9,370 13, 200 3.03 3.38 786,
9,110 4,240 6,320 1.45 1.67 389, 000
4, 2,750 3,150 .74 .83 194, 000
2, 580 2, 410 2, . 561 .63 145, 000
22, 200 2,250 8,780 2.02 27.40 | 6,360,000
October. 2,410 2,090 2,330 . 536 .62 143, 000
November. ... ... 4,040 2, 250 2, 680 . 616 .69 159, 000
December. 5,290 3, 840 4,490 1.03 1.19 276, 000
J Y. - - 8, 590 5,070 6, 620 1.52 176 , 000
February ... ceeeecencercacanoauas 8,330 4,240 5,350 1.23 1.28 297, 000
a.\;ch 8, 6,400 060 1.85 2.13 496, 000
APl e 12, 400 6,170 9, 420 2.17 2.42 561, 000
ay 24, 800 12, 200 18,100 4.16 4.80 1, 110,000
24, 000 8,330 14, 800 3.40 3.79 881, 000
15, 400 6, 860 11,000 2.53 2.92 676, 000
8, 400 3, 100 4,370 1.00 1.16 269, 000
3,100 2,410 2, 570 . 561 .68 153, 000
24, 800 2,090 7, 500 1.72 23.40 5, 430, 000
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Monthly discharge of Spokane River at ;‘Syokane, Wash., for the years ending

Sept. 30, 1891-1904, and 1921—Continued.
Discharge in second-feet. Run-off,
Month. Per
Maximum. | Minimum.| Mean. sgﬂulare 4 Inches. | Acre-feet.
! e,
2,410 1,930 2,200 0. 508 0.58 135, 000
5,290 2,250 3,910 .899 1.00 233, 000
5,950 4,650 4,900 1.15 1.33 307, 000
13, 000 5,070 | 10,000 2.30 2.65 615, 000
10, 700 4, 650 6, 880 1.58 1.64 2, 000
11,000 4,240 5,140 1.18 1.36 316, 000
19, 300 11,000 ( 13,400 3.08 3.44 797, 000
22, 400 18,300 | 19,000 4.57 527 | 1,22,
23, 900 12,100 19, 300 4.4 4,95 1, 150, 000
11, 500 4,550 , 330 1.69 1.9 451, 000
4, 550 2, 260 3,150 724 .83 194, 000
2, 260 2,100 , 250 517 .58 134, 000
23, 900 1,930 8, 200 1.89 25.58 5, 930, 000
3,080 J 2100 2,460 . 566 .65 151, 000
5,160 2,910 4,000 . 920 1.03 238, 000
7,870 , 160 6,710 1.54 1.78 413,000
5,500 4,550 5,010 1.15 1.33 308, 000
4,750 3,780 4,100 . 943 1.02 236, 000
11, 500 4,750 8, 880 2.04 2.35 546, 000
27, 900 8,450 18, 800 4.32 4.82 1, 120, 600
27, 600 18,500 | 22,100 5.08 5.86 | 1,360,000
18, 200 8,660 | 13, 500 3.10 3.46 804, 000
8,450 , 660 5,710 1.31 1.51 351, 000
3, 500 1,970 2, 600 . 598 .69 160, 000
1,670 1,420 1,620 .372 .42 96, 200
27,900 1,420 7,970 1.83 24.92 5, 780, 000
4,180 1,550 | 2,840 | e 175, 000
8, 220 1,880 248, 000
7,460 2,320 274, 000
13, 200 6, 640 - 604, 000
13, 500 4,990 - 510, 000
19, 300 10, 200 - 892, 000
21, 200 14,300 - 1,020,000
26, 200 18,500 | 22,600 | .. ). .. 1,390, 000
20, 600 3,080 672,000
4,790 1,470 43, 000
1,960 1,640 109, 000
1, 850 1,480 | 1,640 joeo oo |eeeccacceane , 600
26, 200 1,470 6, 130, 000

NoTE.~—Records in the above tables for the period April, 1891, to December, 1896, supersede records
ﬁeviously published in Water-Supply Paper 272, pp. 130-131. Records for the period October, 1896, to

arch, 1004, supersede records previously published in the eighteenth to twenty-second annual reports
of the United States Geological Survey, and in water-supply papers 75, 85, 100, and 135. Resulis for the
period April to September, 1904, are the same as those published in Water-Supply Paper 135, p. 51, except
that they have been reduced to three significant fi

Monthly discharge in second-feet per square mile and run-off in inches for year ending Sept. 30, 1921,
not published owing to regulation. Yearly figures represent the natural discharge and run-off quite closely.
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SPOKANE RIVER BELOW LITTLE FALLS, NEAR LONG LAKE, WASH.

Locarion.—In NW. 14 sec. 19, T. 27 N., R. 39 E., just above Chamokane Ferry,
114 miles below Little Falls power plant of Washington Water Power Co.,
4 miles below Chamokane Creek, and 5 miles below Long Lake, Lincoln
County.

DRAINAGE AREA.—6,380 square miles (measured by engineers of Washington
Water Power Co. on map compiled from best information available.

REcorps avarLaBLE.—November 5, 1912, to September 20, 1921.

Gace.—Stevens continuous water-stage recorder on left bank; datum, 1,200
feet above mean sea level.

DiscHARGE MEASUREMENTs.—Made from cable 50 feet below gage.

CHANNEL AND cONTROL.—DBed composed of large boulders; shifting at high
stages. Banks high; one channel at all stages. No noticeable riffle control
below gage.

EXTREMES OF DISCHARGE.—Maximum stage during year, from water-stage
recorder, 87.0 feet at 9 p. m. May 21 (discharge, 29,300 second-feet). Mini-
mum mean daily discharge, 1,870 second-feet on August 21 when intake to
stilling well was closed; determined by means of a curve of relation between
gage at station and tailrace gage at Little Falls power plant.

1912-1921: Maximum stage, from water-stage recorder, 90.32 feet at
8.30 p. m. May 18, 1917 (discharge, 41,300 second-feet). Minimum mean
daily discharge, 1,720 second-feet September 15, 1918; minimum discharge
lower when water was below intake for parts of many days during low-
water seasons.

Ice.—Stage-discharge relation not affected by ice.

DiversioNs.—Water is diverted by Spokane Valley Land & Water Co. for
irrigation above station.

RecuraTions.—Flow affected considerably by power regulation at Little Falls
and Long Lake, and slightly by power regulation at Ninemile, Spokane,
and Post Falls. Low-water flow is affected by regulation of storage in
Coeur d’Alene Lake.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined.
Operation of water-stage recorder satisfactory except as noted in footnote
to table of daily discharge. Daily discharge ascertained by use of discharge
integrator, by applying to rating table mean daily gage height determined
from recorder graph by inspection, or, during periods of faulty operation
of recorder, by applying to rating table mean daily gage height determined
from readings on gage in tailrace of Little Falls power plant, by means of
curve of relation between that gage and station gage. Records excellent
except for period July 11 to September 16, for which they are good.

CooPERATION.—Gage-height record and part of the discharge measurements
furnished by Washington Water Power Co.

Discharge measurements of Spokane River below Little Falls, near Long Lake,
Wash., during the year ending Sept. 20, 1921.

Gage Dis- Gage | Dis-
Date. Made by— heﬁt_ charge, || D8te. Made by— holght. | charge,
Feet, | Sect. Feet. | Sec.-ft.

Nov. 23 | Lee and Logan._........ 79.99 9,200 {| June 15 | McCombs and Collins.| 81.96 | 13,700
27 | Collins and Ford....... 86.38 | 26,700 || Sept. 9 | Kilgore and Collins....| 76.05 2,880
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Daily discharge, in second-feet, of Spokane River below Liltle Falls, near Long Lake,
Wash., for the year ending Sept. 30, 1921.

Day Oct. | Nov. | Dee Jan Feb. | Mar., | Apr. | May. | June. | July. | Aug. | Sept.
3,480 | 7,740 | 9,000 11,700 | 19,700 | 22,200 | 22,500 | 5,210 | 2,530 | 2,280
3,400 | 6,840 | 11,900 | 7,760 | 12,400 | 19, 21,600 { 21,300 | 4,890 | 2,630 | 2,260
2,620 | 7,150 | 15,800 | 7,050 | 13,400 | 19,400 | 21,300 | 21,300 | 4,260 | 2,630 | 2,180
3,130 | 8,210 | 15,300 , 240 | 14,100 | 19, 700 | 20, 600 ,600 | 3,600 { 2,680 | 2,100
3,180 | 6,200 | 14,700 , 230 | 14, 19,700 | 20,600 | 19,700 | 3,730 | 2,630 | 2,180
2,770 | 6,250 | 15,000 630 | 13,700 | 19,400 { 20,900 { 19,100 | 3,030 | 2,440 | 2,180
2,380 | 4,510 | 12,100 | 7,030.| 14,100 | 19,100 | 20,900 | 18,300 | 2,300 | 2,100 | 2,440
3,110 | 4,250 | 15,400 | .6,460 | 15,200 | 17, 20,900 | 18,800 | 2,250 | 2,440 | 2,180
2,620 | 4,120 | 13,900 | 5,690 | 15,900 | 17,000 | 21,900 | 18,000 | 3,020 | 2,630 | 2,440
2,400 | 5,080 | 13,800 | 8,840 | 15,200 | 17,000 | 23,200 | 17,100 | 2,180 | 2,530 | 2,530
2,940 | 6,140 | 12,700 | 13, 100 | 15,200 | 17,000 | 24,200 | 15,900 | 3,250 | 2,530 | 2,180
2,810 | 5,860 | 11,900 | 12,300 | 14,200 | 16,400 | 25,500 | 15,600 | 2,630 | 2,440 | 2,440
2,810 | 6,290 | 11,700 | 11,800 | 13,700 | 15,800 | 26,500 | 15,600 | 3,140 | 2,440 | 2, 830
2,920 | 6,760 | 11,800 | 14,800 | 13,800 | 17,000 | 25,900 ( 13,800 | 2,730 | 1,940 | 2,440
2,420 | 5,250 | 11,000 | 16,300 | 14,000 | 17,800 | 24,800 | 13,600 | 3,250 | 2,440 | 2,260
2,610 | 3,850 | 10,600 | 16,000 | 13,300 | 17,900 | 25,500 | 12,600 | 2,630 | 2,530 | 2,280
3,610 | 2,830 ), 16,200 | 14, 17,900 | 26,200 | 9,610 | 2,830 | 2,440 {. 2,340
3,210 | 3,640 | 9,760 | 16,800 | 19,700 | 19,400 | 26,500 | 9,920 | 2,630 | 2,530 | 2,000
4,100 { 5,390 ), 16,700 | 23, 19,400 {27,600 { 9,590 | 2,630 | 2,530 | 2,360
4,690 | 4,770 | 10,700 | 16,100 | 23,200 | 19,400 | 27,600 | 4,110 | 2,630 | 2,440 | 2,480
6,420 { 3,800 | 10,400 | 16,100 | 23,200 | 19,700 | 27,900 | 2,450 | 2,530 | 1,870 | 2,390
6,730 | 3,620 9,620 | 15,300 | 22,900 | 20,600 | 28,200 | 4,200 | 2,630 ! 2,530 | 2,320
8,690 | 3, 9,350 | 14,600 | 22,900 | 22,200 | 28,200 | 3,490 | 2,440 | 2,530 | 2,360
8,010 | 3,770 | 9,710 | 13,800 | 22,900 | 23,200 | 27,900 | 4,060 | 2,100 | 2,630 | 2,350
8,370 [ 4, ,090.1 13,900 | 22,900 | 23,800 { 27,600 | 3,300 | 2,440 | 2,440 | 2,040
8,320 | 3,550 | 8,050 | 13,700 | 22,500 | 24,500 | 27,200 | 4,100 |.2,630 | 2,180 | 2,330
8,300 | 2, 8,140 | 13,600 | 22,200 { 24,500 | 26,900 | 4,090 | 2,440 | 2,350 | 2,430
8,030 | 2,920 | 8,200 | 13,100 | 21,600 | 24,200 | 26,500 | 4,600 | 2,530 | 2,100 | 2,370
8,210 | 4,000 8140 | ._____. 20,900 | 23,800 1 25,200 | 4,410 | 2,530 | 2,350 | 2,430
8,250 | 12,000 | 7,920 |___._.__. 20,000 | 22,500 | 24,800 { 3,940 { 2,530 | 2,530 | 2,430

....... 13, 100 | 18,700 | _Z....| 23,200 |..._.._.|'2,100 | 2,530 |-..._.

NoTE.—Water-stage recorder not operating satisfactorily Feb. 13-14 and well intake closed July 11to
Sept. 16; discharge ascertained by means of a curve of relation between gags at station and tailrace gage at
Little Falls power plant.

Monthly discharge of Spokane River below Liitle Falls, near Long Lake, Wash.,
. Jor the year ending Sept. 30, 1921.

[Drainage area, 6,380 square miles.}

Discharge in second-feet. Run-off.
Month. Per
Maximum. | Minimum.| Mean. sglnare Inches. | Aere-feet.
e. .
4,850 2,050 3, 340 205, 000
I s
15, 800 7, o 13,100 682,000
16, 800 5, 690 12, 000 666, 000
23, 200 11, 700 17, 600 1, 080, 000
24, 500 15, B0O 19, 800 1, 180, 000
28, 200 20,600 | 24,800 1, 520, 000
22, 500 2, 450 11, 900 708, 600
5, 210 2,100 2,900 178, 000
2, 630 1,870 2,440 150, 000
2, 530 2,000 2,320 138, 000
28,200 1,870 9, 840 7, 120, 000

NoTE.—Monthly discharge in second-feet per square mile and run-off in inches not published owing to
regulation. Yearly figures represent the natural discharge and run-off closely.
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ST, JOE RIVER AT CALDER, IDAHO.

LocatioNn.—In sec. 3, T. 45 N., R. 2 E. Boise meridian, at ferry 150 feet south-
west of Chicago, Milwaukee & St. Paul Railway station at Calder, Shoshone
County, 5 miles below Marble Creek, and 11 miles east of St. Joe.

DrAINAGE AREA.—1,080 square miles (measured by engineers of Washington
Water Power Co. on map compiled from best information available).

RECORDS AVAILABLE.—July 13, 1920, to September 30, 1921. April 14, 1911, to
September 30, 1912, at station about 2}4 miles downstream

Gage.—Stevens continuous water-stage recorder on right bank at ferry landing;
installed December 22, 1920; inspected by C. P. Latham. July 13 to Decem-~
ber 21, 1920, vertical staff gage at practically same site and at same datum.
Elevation of gage datum about 2,100 feet above sea level.

DiscHARGE MEASUREMENTS.—Made from cable or by wading.

CHANNEL AND CONTROL.—Right bank high; not subject to overflow; left bank
subject to overfiow at high stages. Shifting gravel riffle 800 feet below gage.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 87.5 feet 4
a. m. to 9 a. m. May 8 (discharge, 17,400 second-feet); minimum stage
recorded, 79.41 feet at 5 p. m. August 28 (discharge, 390 second-feet).

1911-1912; 1920-1921: Maximum stage recorded on May 8, 1921; mini-
mum stage, 1.6 feet (old station) November 2, 1911 (discharge, 380 second-
feet).

Ice.—Stage-discharge relation seriously affected by ice at times.

Diversions.—None.

REGULATION.—Flash dam at Marble Creek used to store water for flushing logs
down river during low water. Water released twice daily during summer
and once daily in early autumn. Operation of dam causes diurnal fluctua-
tion at gage of at least 1 foot. Duration of effect about 4 hours.

Accuracy.—Stage-discharge relation changed November 21; not affected by ice.
Rating curve used prior to change, well defined below 2,000 second-feet;
curve used subsequent to change, well defined. Staff gage read to tenths
twice daily prior to installation of watersstage recorder on December 22.
Owing to incomplete intake of well and damaged staff gage, operation of
water-stage recorder was not wholly satisfactory during several periods.
Daily discharge ascertained by applying to rating table mean daily gage
height obtained from staff-gage readings prior to December 22, and thereafter
by inspection from recorder graph corrected to agree with staff-gage readings.
Owing to slight regulation, the mean of two staff-gage readings daily prior
to Decembeér 22 may not indicate true mean stage. Records fair.

CooprErATION.—Gage-height record and some discharge measurements furnished
by Washington Water Power Co.

.

Discharge measurements. of St. Joe River at Calder, Idaho, during the year ending
ending Sept. 30, 1921.

Date. Made by— pogse | D ] Date. Made by— e Yy
Feel. | Sec.ft. ’ Feet. | Sec-ft.

Nov. 26 | Lee and Logan.._.__..__ 81.25 1,880 (| July 13 | E.H.Collins_ . ....... 80. 49 1, 060
June 8| McCombs and Collins.| 84.18 6,230 || Sept. 5! Kilgore and Collins.._.{ 79.60 488
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Daily discharge, in second-feet, of St. Joe River at Calder, Idaho, for the year ending
Sept. 30, 1921.

. Day. ., Oct. | Nov. | Dec, | Jan. | Feb. | Mar. | Apr. | May |June:|July. | Aug. .| Sept.
il
661 |19
685" 445
589 460
855 569
685 470
625 465
515 440
485 475
589 475
485 495
500 495
480 515
530 480
505 450
643 510
631 480
583 485
547 485
535 510

515

450 691
520 667
510 667
455 565
495 495
465 558
455 601
450 541
420 475
475 450
450 {ooo oo

Monthly discharge of' St. Joe River at C'aé}}ier, Idaho, for the year ending Sept. -
30, 1921.

[Drainage area, 1,080 square miles.]

Discharge in second-feet. Run-off.
Month. Per .
Maximam.| Minimum. | Mean. sg;}lare Tnches. | Acre-feet.
e.

1, 560 870 1,240 115 1.33 76, 200
3,490 630 1,440 1.33 1.48 85,700
7,150 655 1,330 1.23 1.42 81, 800
3,460 930 1, 620 1.50 1.73 99, 600
5, 1 703 2, 140 108 2.06 119, 000
11, 500 1,910 4,040 3.74 4.31 248, 000
10, 900 3,010 5, 900 5,46 6.09 351, 000
16, 800 6, 150 12, 500 1.6 13.37 769, 000
9, 2,030 5, 040 4,67 5.21 300, 000
2,030 601 1,150 1.06 1.22 70,700
68 420 535 . 495 .57 32, 900
691 440 518 .480 .54 30, 800
16, 800 420 3,120 2,89 39.33 2, 260, 000

ST. MARIES RIVER AT LOTUS, IDAHO,

Locarion.—In see. 20, T. 45 N., R. 2 W. Boise meridian, 1,600 feet below Lotus
station on Elk River branch of Chicago, Milwaukee & St. Paul Railway and
9 miles above St. Maries and mouth of river, Benewah County.

DRAINAGE AREA.—420 square miles (measured by engineers of Washington
Power Co. on map compiled from best information available).

RECORDS AVAILABLE.—July 9, 1911, to October 31, 1912, and July 15, 1920, to
September 30, 1921.

Gagge.—Vertical and inclined staffs installed July 15, 1920, on left bank; read
by Mrs. G. W. Jarmin. July 9, ¥911, to October 31, 1912, vertical staff on
right bank about half a mile downstream.
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DiscHARGE MEASUREMENTS.—Made by wading or from suspension footbridge
1,600 feet above gage.

CHANNEL AND cONTROL.—Bed composed of gravel and small boulders. Channel
straight for 500 feet below gage. Left bank high; not subject to overflow
at gage. Right bank subject to overflow at high stages. Riffle control 300
feet below gage; shifting at high stages. Stage of zero flow according to
measurements made August 6 and September 22, 1920, gage height 58.1
feet.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 66 5 feet at 6
a. m. March 18 (discharge, 8,660 second-feet); minimum stage recorded
59.12 feet September 1 and 2 (discharge, 60 second-feet)

1911-12; 1920-21: Maximum stage recorded on March 18, 1921;
minimum stage recorded, 59.09 feet at 11.30 a. m. August 25, 1920 (discharge,
54 second-feet).

Ice.—Stage-discharge relation seriously affected by ice.

Accuracy.—Stage-discharge relation permanent except as affected by logs on con-
trol September 5-30; not affected by ice. Rating curve used prior to Septem-
ber 5, fairly well defined below 4,000 second-feet; parallel curve used September
5-30. Gage read to hundredths once daily; more often during floods.
Daily discharge ascertained by applying daily gage height to rating table.
Records good except those for extremely high water and for month of
September.,

CooprERrATION.—Gage-height record and some discharge measurements furnished
by Washington Water Power Co.

Discharge measurements of St. Maries River at Lotus, Idaho, during the year ending
Sept. 30, 1921.

Date, Made by— hgi%gﬁ. ch]gri;e Date. Made by— hgzﬁ. chI:risg‘e
Feet. | Sec-ft. Feet, | Sec.ft.
Nov. 27 | Leeand Logan....____. 80. 50 588 || Sept. 6 Collms and Kilgore 69.35 77.9
June 9 McCombs and Collins.| 60,14 421 (i 3 S— . 80.0
July 14 | E. H. Collins_. .. '69. 40 113 .

Daily discharge, in second-feet, of St. Maries River at Lotus, Idaho, for the year end-
ing Sept. 30, 1921.

Day. Oct. | Nov, | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept
1,910 | 1,300 | 1,160 565 249 79 60
1,910 | 1,300 | 1,300 | 565 | 212 78
1,600 | 1,600 | 1,300 | 865 266 75 62
1,700 | 1,500 | 1,160 540 218 74 7%
2,350 | 1,300 | 1,120 5151 193 70
1,910 | 1,160 | 1,030 465 178
1, 500 085 | 1,300 | 465 157 70 218
1, 160 900 | 1,400 465 143 70 75
1,030 | 820 1,300 | 416 137 70 83
1,600 | 820 | 1,300 | 392 140 72 96
1,300 940 | 1,210 392 137 69 75
1,120 11,160 | 1,120 | 369 | 134 66 79

985 | 1,500 | 986 128 84

940 | 1,700 | 940 | 324 113 64 93

860.{ 1,700 | 1,080 301 113 75 84
1,400 | 1,700 | 1,210 297 108 | 143 7
5,010 | 1,600 | 1,160 207 108 100 7
7,710 | 1,700 | 1,120 | 288 | 106 88 11
3,990 | 2,020 | 1,080 | 275 100 88 122
2,350 | 2,460 | 1,080 | 261 100 83 266
1,800 | 2,580 985 257 98 74 346
1,500 { 8,450 985 241 96 70 301
1,400 | 3,100 | 940 | 232 96 70 324
1,800 | 2,460 900 241 88 87 301
2,460 | 2,020 900 | 232 88 66 253
2,130 | 1,600 860 | 224 100 64 249
1,700 | 1,400 | 820 208 96 66 241
1,400 | 1,300 | 710 201 88 69 236
1,400 | 1,400 | 650 193 83 66 218
1,300 | 1,800 | 620 193 70 64, 216
1,300 .| 580 79 62 |ieeenon
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Monthly discharge of St. Maries River c;tgLatus, Idaho, for the year ending Sept. 30,
21, o ,

[Drainage area, 420 square miles.] . i

Discharge in second-feet. Run-off,

Month. Per
Maximum, | Minimum.| Mean. | square Inches. | Acre-feet,
202 98 164 390 0.45 10, 100
590 70 . 256 610 .68 15,200
2, 700 93 376 . 895 1.03 23, 100
2, 369 827 1,97 2.27 50, 800
1,910 224 711 1. 69 .76 39, 500
7,710 860 | 1,050 4.64 5.85 120, 000
3,450 820 | 1,630 3.88 4.33 97, 000
1,400 5907 1, 2.48 2.86 ' 64, 000
565 193 344 . 819 .91 20, 500
266 79 130 .310 .36 7,890
143 62 74.3 177 .20 4, 570
346 60 155 . 369 .41 9,220
7,710 60 638 1.52 20.61 462, 000

COEUR D’ALENE RIVER NEAR CATALDO, IDAHO.

LocarioN.—In see. 26, T. 49 N., R. 1 E. Boise meridian, in Shoshone County,
114 miles above Cataldo, Kootenai County, and 3 miles below junction of
North and South forks.

DRAINAGE AREA.—1,220 square miles (measured by engineers of Washington
Water Power Co. on map compiled from best information available).

RECORDS AVAILABLE.—April 25, 1911, to December 31, 1912; July 29, 1920, to
September 30, 1921. ]

Gage.—Inclined staff on right bank 114 miles above Cataldo; installed August
4, 1921. Previous gages as follows: April 25, 1911, to December 31, 1912,
vertical staff in two sections on right bank just below present site; July 29,
1920, to February 11, 1921, temporary vertical and inclined staff in two
sections at site of present gage; February 12 to August 4, 1921, gage height
obtained from reference points at same site and datum. Gages read by
William Petznick. Elevation of gage datum, about 2,100 feet above sea
level.

DISCHARGE MEASUREMENTS.—Made from cable about 50 feet above gage or by
wading.

CaANNEL AND cONTROL.—Channel stralght for 500 feet above and 1,500 feet
below gage. Left bank high and wooded; not sub]ect to overflow. Right
bank subject to overflow at gage height about 50 feet. Low-water control
is boulder and gravel rifle about 1,500 feet below gage; high-water control
not well defined but is probably long stretch of river channel; both controls
fairly permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during penod July 29,
1920, to September 30, 1921, 49.0 feet March 18, 1921 (discharge, 22,000
second-feet); minimum stage recorded, 37.70 feet September 5-9, 1920,
when stage-discharge relatlon was affected by logs (discharge, 312 second-
feet).

1911-1912 and 1920-1921: Maximum stage recorded on March 18, 1921;
minimum stage recorded, 2.0 feet (original gage) October 24 and 26, October
29 to November 3, and November 11-12, 1911 (discharge, 300 second-feet).
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Ice.—Stage-discharge relation seriously affected by ice during severe winters.

Diversions.—None.

REgULATION.—NoOne.

Accuracy.—Stage-discharge relation praectically permanent except as affected
by logs on control August 5 to September 13, 1920, and by logs and back-
water from Coeur d’Alene Lake May 1 to June 9, 1921; not affected by
ice. Rating curve fairly well defined below 15,000 second-feet; revised
slightly for use after September 80, 1920. Gage read to half-tenths once
daily. Daily discharge ascertained by applying daily gage height to rating
table. Shifting-control method used August 5 to September 13, 1920, and
May 1 to June 9, 1921. Records good except those for extremeély high
water and for periods of shifting control.

CoorEraTION.—Gage-height record and some discharge measurements furnished
by Washington Water Power Co.

Discharge measurements of Coeur d’Alene River near Calaldo, Idako, during the
. period July 30, 1920, to Sept. 30, 1921.

Gage Dis- Gage. | Dis-
Date, Made by— height, | charge, || Date- Made by— Mﬁ;’h charge,
1920, Feet, | Sec.-ft. 1921, ‘| Feet, | Sec.ft.
July 30| Eugene Logan.__....._ 38.00 606 || May 13 | Stevens and Koehler...| 44.82 8,730
Aug. 4| McCombs and Logan..| 37.84 508 || June 3 | Koehler and Ball_____. 42.00 4,170
28 | John Mc¢Combs...._... 37.91 402 10 | Collins and McCombs.| 40.78 2,700
Sept. 23 | Calkins and Logan..... 37.87 540 || July 15 | E. H. Collins____._..__ 38.30 703
1991 . Sept. 7 | Kilgore and Collins..,.| 37.58 391
Feb. 17 Eugene Logan.........| 43.28 8, 560 v o

Daily discharge, in second-feet, of Coeur d’Alene River near Cataldo, Idaho, for the
years endmg Sept. 30, 1920 and 1921.

Day. July. | Aug. | Sept. Day. July. | Aug. | Sept. Day. July. Aug. Sept.

441 441 306 488
441 685 896 488
4411 1,130 418 536
396 | 1,010 306 685
396 | 1,070 374 685
374 840 418 950
398 635 418 | 1,010
418 585 1,
396 488 896 | 1,070
418 488 441
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Daily discharge, in second-féet, of Coeur d’ Alene River near Cataldo, Idahoe, for the
years ending Sept. 30, 1920 and 1921—Continued.

Day. Oct. | Nov. | Dec. | Jan. | Feb, | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
970 | 1,660 {11,600 | 3,000 | 4,350 | 6,400 | 6,800 | 4,200 | 1,220 540 356
970 | 1,740 | 7,430 | 2,800 | 5,430 | 7,220 | 9,980 | 4,200 | 1,150 | 515 375
910 | 1,740 | 7,640 | 1,680 | 5,240 7,088 | 9,470 | 4,200 | 1,150 375
910 | 1,740 | 7,220 1,580 { 5,240 | 7,640 | 8,510.¢ 3,910 | 1,090 515 395
910 | 1,660 | 6,800 | 1,500 | 6,400 | 6,000 | 8,510! 3,770 [ 1,030 490 418
850 | 1,580 | 6,800 | 1,220 | 6,400 | 5430 | 9,220 (3,630 | 970 490 395
790 | 1,430 | 6,600 | 1,200 ! 58101 4,510 | 14,400 { 3,370 910 490 395
790 | 1,430 | 6,600 | 1,360 } 5,050 | 4,510 | 15500 | 3,120 910 466 395
790 | 1,430 { 6,400 { 1,430 | 4,510 | 3,910 | 13,800 2,780 | 910 | 465 395
640 | 1,500 | 6,000 | 1,660 | 4,680 | 4,850 | 12,700 | 2,670 465 395
590 | 1,430 | 4,200 | 3,910 | 4,860 | 6,400 | 12,100 | 2,570 | 850 | 465 395
565 | 1,360 | 3,910 | 8,740 | 3,910 | 7,640 3 2,470 740 440 375
590 | 1,290 | 4,200 |17, 3,500 | 11,000 | 8, 2,270 740 440 376
640 | 1,220 | 3,910 |14, 3,370 | 11,600 | 9,720 ] 2,270 | 740 | 440 375
615 | 1,080 | 4,350 | 9, 3,000 9,220 10,300 | 2,170 740 | 515 375
615| 1,030 | 4,510 | 8,070 | 3,240 | 7,640 | 10,800 | 2,170 | 790 | 540 375
615 1,150 [ 4,350 | 6,600 | 7,430 | 7,220 | 8,080 | 1,800 | 790 | 510 355

1,030 | 1,150 | 4,510 | 5,050 | 22,000 | 8,280 | 9,470 | 1,660 850 540 375
1,900 | 1,090 | 4,860 | 4, 17,600 | 9,980 | 9,220 ! 1,580 | 790 | 540 375
3,240 © 1,030 | 4,510 | 4,050 | 10,500 | 10,800 | 8,070 | 1,500 740 490 395
3,770 | 1,030 { 4,200 | 3,630 8,070 10,500 | 7,010 | 1,430 740 465 440
3,370 | 970 3,010 | 3,120 | 6,400 | 12,400 | 7,010 | 1,360 | 740 | 440 | 440
3, 240 910 { 3,770 | 2,890 | 5,620 | 16,400 { 7,010 | 1,220 690 465 440
2, 890 910 | 3,630 | 2,670 | 6,200 | 14,100 | 6,800 | 1,290 690 440 395
2,870 910 | 3,630 | 2,570 | 7,640 { 10,500 | 7,010 | 1,220 740 418 395
2,870 910 | 3,630 | 2,670 | 7,220 | 8,200 | 7,010 | 1,290 690 418 395
2,470 910 | 3,370 | 2,780 | 6,000 | 7,220 | 5,810 1,220 690 418 395
2,370 910 | 3,370 | 3,000 | 5,620 | 6,200 , 860 | 1,150 590 440 395
2,080 970 | 3,240 6,000 | 6,800 | 4,050 1,150 | 590 | 395 375
1,900 { 10,500 | 3,120 .. ..... 6,000 | 6,800 4,0301 1,150 566 375 355
....... 14,000 | 3,120 {_....._| 6,000 |.._.._..] 4,050 540 375 |ecaieas

Nore.—Gage-height reading doubtful for Dec. 31, 1920; discharge determined from study of inflow
outflow, and storage in Coeur d’Alene Lake. . Gage not read A%r. 3, May 15, 22, and July 14, 1921; dis
gga{"ge {;t;r April g determined by comparison with flow of St. Joe River at Calder; for May 15, 22, and July

, by interpolation.

Monthly discharge of Coeur d’ Alene River ;war Cataldo, Idaho, for the years ending
’ Sept. 30, 1920 and 1921.

[Drainage area, 1,220 square miles.]

Dischgrge in second-feet. Run-off.
Month Per
Maximum, | Minimum.| Mean. s?:]lﬂm Inches. | Acre-feet.
e.
585 374 444 0.364 0.42 300
1,130 312 625 2 87 37, 200
JERSSUR PR SIS MO, 64, 500
1,360 850 1,070 .877 Lol 65, 800
3,770 565 1, 540 1.28 141 91, 600
14, 000 910 1, 960 1.61 1.86 121, 000
11, 600 3,120 5,010 4.11 4.74 308, 000
17,800 1,220 4,440 3.64 3.79 247, 000
22,000 3, 000 8, 560 5.38 6.20 403, 000
16, 400 3,910 8,200 6.72 7.50 488, 000
15, 500 4,050 8, 760 7.18 828 539, 000
4,200 1,150 2, 300 1.89 211 137, 000
1,220 540 812 . 666 77 49, 900
540 375 470 . 385 .4 28, 900
440 390 .32 .38 23, 200
b 2 22, 000 385 | 3,480 | 283 38.47 | 2,500,000
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HAYDEN LAKE AT HAYDEN LAKE, IDAHO.

LocatioN.—In sec. 18, T. 51 N., R. 3 W. Boise meridian, at Avondale and
Hayden Lake pumping plants, a quarter of a mile north of Hayden Lake
depot of Spokane & Eastern Railway & Power Co., Kootenai County.

DraiNAGE AREA.—Not measured.

REcoRrDs AvAaiLABLE.—May 19, 1920, to September 30, 1921.

Gage.—Vertical staff in two sections fastened to rock and to roek-crib founda-
tion of boat house about 300 feet north of substation of Spokane & Eastern
Railway & Power Co.; also vertical staff in sump of Hayden Lake pumping
plant about 200 feet north of the substation for use during ice season, Gage
read to hundredths once daily by Sigurd Berven.

EXTREMES oF sTAGE.—Maximum stage recorded during year, 10.06 feet from
April 30 to May 18; minimum stage recorded, 0.40-foot, November 13-15.

1920-1921: Maximum and minimum stages same as for 1921.

Ice.—No ice during period of record.

Diversions.— Water is pumped from lake for irrigation and domestic purposes.

RequratioN.—None.

Daily gage height, in feet, of Hayden Lake at Hayden Lake, Idaho, for the year
ending Sept. 30, 1921.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept
.08 0.66 ) 0.64 | 2.00) 3.22| 575| 9.10|10.06 | 10.01 | 830} 6.15 4.41
.08 .64 .66 | 2.06| 3.24| 58| 9.15{10.06 | 10.00{ 825 6.10 4.34
.06 .64 .66 212§ 8.26| 590, 9.18|10.06 ; 10.00 { 820 6.00 4.28
.02 .62 .68 222} 3.28! 595| 9.20 1006, 9.95| 810 590 4,23
.00 .62 L70 | 2.321 3.28| 6.00f 9.22)10.06| 9.90| 8.00 | 5.80 4.16
.98 .60 .70 2,40 3.30} 610 9.24110.06 | 9.85) 7.956| 575 4.13
.94 .68 .72 2.52| 3.35| 6.20| 9.26 | 10.06 | 9.80| 7.85| 565 4. 10
.92 .56 72| 2.60| 3.35| 6.25| 9.27110.06 | 9.75| 7.80 | 5.58 4. 08
.90 .52 .74 2.661 3.40f 6,30 9.28110.06 ) 9.70 | 7.70 | 5 55 4.01
.90 . 50 W74 270 3.45| 6.30; 9.30.|10.06 | 9.65| 7.65| 5.47 3.96
.90 .48 .74 2.72| 3.55| 6.35] 9.35/10.06 | 9.60| 7.55 | 5.40 3. 90
.88 .4 74| 2.74| 3.70| 6.40| 9.40 [ 10.06 | 9.55 | 7.50 | 5.34 3.85
.88 .40 L7841 2,781 4.00| 6.45| 9.45110.06 | 9.40| 7.40| 527 3. 8O
.86 .40 .76 2.84| 4.40] 6.60 | 9.501{10.06 | 9.30 | 7.35| 5.21 3.75
.86 .40 .76 | 2,88 | 4.60| 6.65]| 9.5p 1006 9.25} 7.25| 5.19:| 3.70
.86 .42 .76 290| 475( 6.80| 9.60 1006 9.15| 7.20| 5. 16 3.67
.84 .44 .78 2,94 4.90| 6.95| 9.65 1006 9.05| 7.10! 515 3.64¢
.84 .46 .78 2,98 500| 7.70| 9.70 | 10.06 | 9.00 | 7.05| 5 10 3.61
.82 .48 L7817 3.00| 520 800! 9.75/10.05| 895| 6.95| 508 3. 58
.82 .50 .78} 3.00| 585 830} 9.80{10.05| 885 6.90| 5.05 3.585
.80 .52 .78 | 3.02] 5.45| 840} 9.90[10.04 | 8.80 | 6.80 | 500 3.53
.80 .54 .78 | 3.02| 545| 8.50 | 10.00 | 10.04 { 875! 6.95| 4.95 3. 50
.79 . 56 .78 | 3.02| 5.50| 8.60|10.05|10.04 | 865 | 6.85| 4.9 3.48
.78 |- 58 .78 | 3.04| 550 870 10.0510.04 | 8.60| 6.75| 4.85 3. 46
.76 .60 .78 3.06| 555| 8.80)10.0510.04 | 8.55| 6.66 | 4.80 3.43
.74 .60 .80 | 3.10| 5.60| 8.85110.05|10.03 | 850 | 6.55| 4.75 3. 40
.72 .62 .84 | 3,12} 5.65| 8.90]10.0510.03 | 8.45| 6.45| 4.70 3.39
.70 .62 .8 | 316 570 89510.05] 10.02 | 8.40 | 6.40| 4.65 3.38
. 68 .62 90 | 3.20 --{ 9.00{10.05{10.02| 835| 6.30| 4.60 3.36
.68 .64 94| 3.20 9.05 | 10.06 | 10.02 ) 8.30 | 6.256 | 4.55 3.35
66 ... ____ 98 | 3.22 9.08 [__._.. 10.01 | ... 6,20 4.48 [__.__.

SPOKANE VALLEY LAND & WATER CO.’S CANAL AT POST FALLS, IDAHO.

LocarioN.—In NE. { sec. 4, T. 50 N., R. 5 W. Boise meridian, on right bank
of Spokane River 1,200 feet below canal head gates and half a mile west
of Post Falls, Kootena.l County.

REcoRrDS AvAmLABLE.—May 20, 1911, to September 30, 1917; September 6, 1919,
to September 30, 1921. o

GaGE.—Vertical staff on left side of flume; read by Emil Johnson. Prior to April
21, 1915, a vertiecal staff at end of flume, about 1,200 feet below present gage.

DiscHARGE MEASUREMENTS.—Made from crossties on top of flume or from foot-
bridge aeross flume one-fourth of a mile below gage.

CHANNEL AND CONTROL.—Flume and eanal section below gage; shifts contin~
ually, owing to effect of gravel bar at end of flume and plant growth, and
possibly to regulation of head gates of diversion ditches below gage.
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EXTREMES OF DISCHARGE.—Maximum discharge, 157 second-feet June 10-20.
No water in canal October 1-6 and April 25 to May 8.

1911-1917 and 1919-1921: Maximum stage recorded, 3.2 feet June 18-22,
1911 (discharge, 170 second-feet); no water in canal during periods in 1911,
1912, 1916, 1917, 1919, 1920, and 1921.

Ice.—Stage-discharge relation not affected by ice.

Accuracy.—8tage-discharge relation changed continually throughout the year,
Rating curve defined by measurements made in April 22 and 23, 1920, well
defined between 10 and 160 second-feet, is used as standard curve. ° Gage
read to hundredths once daily, which is considered adequate for determina-
tion of mean daily gage height, since two submerged orifices and wasteway
above canal head gate are instrumental in causing gage height of canal to
remain constant even though the stage of the river is subject to consider-
able daily fluctuation. Daily discharge ascertained by shifting-control
method: Records fair December to April, during which period no measure-
ments were made; otherwise good.

CooprErATION.—Gage-height record furnished by Spokane Valley Land & Water
Co. and some discharge measurements furnished by Washington Water
Power Co. C

Canal diverts water from right bank of Spokane River in SE. 1£ sec. 3, T. 50
N., R. 5 W. Boise meridian. Water is used for irrigation.

Discharge measurements of Spokane Valley Land & Water Co.s canal at Post
Falls, Idaho, during the year ending Sept. 30, 1921.

Qa Dis- Ga; Dis-
Date. Made by— height. | charge, | Dete. Made by— height. | charge.
Feet. | Sec.-ft. Feet. | Secft.
Oct. 7| Calkins and Becker....| 1.47 41,8 | June 14 | MecCombs and Collins_|  3.12 156
Nov. 29 | Lee and Logen_.._..... 1.25 21,2 || Sept. 3 | Kilgore and Collins....| 256 96.6
May 25 | Collins and Ford.._... 2.74 120

Daily discharge, in secon

d}feet, of Spokane Valley Land & Water Co.’s canal at

Post Falls, Idaho, for the year ending Sept. 30, 1921.
Day. Oct. | Nov. { Dec. | Jan. { Feb. | Mar. | Apr. | May. | June. | July. | Aug. { Sept.
1. 0 50 27 33 31| .29 33 0 13| 143| 136 101
2. 0 47 7 33 29 27 33 0! 143| 143 136 101
3. 0 47 29 33 29 2 33 0| 143 143| 136 101
4. 0 47 29 35 29 P14 35 0| 143 143| 136 101
5. 0 47 29 35 29 27 40 L} 143 143 136 101
6. 0 4 29 35 29 27 40 0f 150 143 136 101
7. 42 4 29 35 29 27 42 0| 150| 143| 136 9
8. 57 4 29 35 29 27 42 0| 150 | 143 136 101
9. 57 4 31 35 29 27 42 20| 150 143 136 94
0. 57 4 31 33 29 27 42 20| 157 | 143 136 o4
... 57 44 31 33 29 P14 42 33| 157 143 136 94
12, 57 4 31 33 29 27 42 33| 157| 143} 136 94
13... 54 14 31 33 27 27 42 47| 157 143 | 136 94
4., 54 4 31 33 P1d 27 42 47| 157 143| 136 94
15._. 54 42 31 33 29 27 42 52| 157 143| 136 87
16... 54 42 31 33 29 27 42 52| 157 | 143| 136, 87
17... 50 42 33 33 29 2 47 571 157 150 | 138 87
8. 50 40 33 33 29 27 47 57| 157 | 150 | 136 87
19__. 50 37 33 33 29 27 50 72 157 150 129 87
20._. 50 37 33 33 29 27 50 81 157 143] 129 87
21 50 35 33 33 29 27 52 94| 1431 143 129 81
2. 50. 33 33 33 29 27 521 101} 143| 143 129 81
2. 50 33 33 33 20 27 52 101| 143 143 129 81
2A__. 50 29 33 33 29 2 52| 108| 143| 143| 129 81
25. 50 20 33 31 29 27 ol 15| 143 143 | 129 81
26._.. 52 25 33 31 20 27 0} 115] 143 143| 129 81
27... 52 3 33 31 20 27 0 I122| 143| 143 129 81
28... 52 B 33 31 29 27 0| 129| 143| 143) 129 81
29 50 25 33 27 0f 120] 143 136] 129 81
30... 50 25 33 27 0| 136| 143 136| 129 81
3l..... [ ) 33 P - 136 |ooooeee 136 | 129 |.o.....
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Monthly discharge of Spokane Valley Land & Water Co.’s canal at Post Falls,
aho, for the year ending Sept. 30, 1921.

Discharge in second-feet.. .
. () Run-off in
Month. - acre-feet,
Maximum. | Minimum. | Mean.
57 0| 4L9 2, 580
50 23 . 385 2, 200
33 27 313 1,920
35 31 32.9 2,020
31 27 28.9 1,600
29 27 27.1 1,870
52 0 34. 5 2,050
136 0 64 5 3,720
157 136 149 8,870
150 136 143 8,790
136 129 133 8,180
101 81 89.9 5,350
157 0 67.7 49, 000

SANPOIL RIVER BASIN.
LOST OBEEK NEAR AENEAS, WASH,

Locarion.—In sec. 36, T. 35 N., R. 30 E., a quarter of a mile below Sheep Creek
and 5 miles south of Aeneas post oﬁice, Okanogan County.

DRAINAGE AREA.—Not measured.

Recorps AvAILABLE.—OQctober 1, 1920, to September 30, 1921, when station
was discontinued.

Gaae.—Vertical staff in three sections, lowest section on right bank, two upper
sections on left bank; installed October 9, 1920. Gage used prior to October
9, 1920, vertical staff on left bank, installed September 9, 1920. Gages read
by Ranger Leese.

DiscHARGE MEASUREMENTS.—Made by wading.

CHANNEL AND CONTROL.—Bed composed of boulders and bedrock.

Low-water control is riffle of solid rock; drowned out at high stage when
brush-lined channel is factor in control.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record,
3.0 feet May 16 (discharge, 290 second-feet); minimum stage recorded, 0.47
foot August 30 to September 1 (discharge, 2.3 second-feet).

Ice.—Stage-discharge relation seriously affected by ice; flow estimated from dis-
charge measurements, observer’s notes, gage helghts and weather records.

DiversioNs.—None.

ReauLATION.—None.

Accuracy.—Stage-discharge relation permanent except as affected by ice
November 7-11, December 6-8, 10-16, 18-27, and January 10-12. Sec-
tions of gage on opposite sides of stream rated separately; rating curves
fairly well defined. Gage read to hundredths twice daily November 1 to
May 31; once daily during remainder of year. Daily discharge ascertained
by applymg mean daily gage height to rating table except as noted in foote
note to table of daily discharge. Records fair.

CoOPERATION.—Station maintained in cooperation with Bonaparte” Irrigation
District.
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Discharge measurements of Lost Creek near Aeneas, Wash., during the period Sept.'
9, 1920, to Sept. 30, 1921 .

QGage height.
Date. ‘Made by— . é’gg; Gage cl?age‘
gageon | onleft
right bank. e
bank.

1020. : Feet. Feet. Secft.
8ept. 9| R. B. Kilgore. .....__..._._ e cmam e ——— 0.44 2.0
Oct. 11 | John McCombs. ... B8 |eeeciaaas ;29

1 [ 2 i1 29

1991, '

Jan. 27 6,4

Apr. 19 . 128
19 128

May 27 122

Daily discharge, in second-feet, of Lost Creek near Aeneas, Wash., for the year
ending Sept. 30, 1921.

Day. Oct. | Nov. ‘ Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
s

2.5 481 30 9.0 8.5 16 41 113 87| 16 3.7 2.3
2.6 56 27 9.0 6.5 18 44 133 89| 16 3.6 2.6
2.9 56| 12 9.0 5.9 19 44 140 gg 15 3.4 2.6
3.2 4.2 12 7.9 5.6 190 41 140 15 3.2 2.6
4.2 4.2 10 7.9 5.6 98 40 140 80| 13 3.2 2.6
3.6 4.2 7.9 5.4 22 6 161 76 11 3.2 2.6
3.2 10 7.9 7.1, 23 42 190 711 10 29 2.6
2.9 7.9 6.8 2 41 198 63 9 2.9 2.6
2.9 3 11 7.9 6.8 25 48 198 b9 7.9 2.9 2.6
3.4 7.9 50 59 228 55 7.1 2.9 2.6
3.4 4 87| 20| 84| 28| 47| 71| 29| 28
9.0 2.6 28 15 94 213 44 7.1 2.8 2.6

11 2.6 ;7 7.9 94 11 107 228 40 6.5 2.8 2.8
7.1 2.6 79| 71 12 98 228 47 6.8 2.6 3.2
56 2.9 7.1 19 11 94 258 4 |~ 6.5 2.6 3.2
5.6 4.8 7.1 12 12 98| 200 41 6.2 2.6 3.2
56| 18 7.1 7.9 11 71 98 243 40 5.6 2.6 3.2
5.6 41 7.9 9.0 183 98 228 40 5.6 2.6 3.2
5,6 47 7.1 7.5 41 114 228 36 5.6 2.6
5.6 47 7.1 9.4 28 140 228 33 5.8 2.6
56| 30 7.1 7.1 18 133 228 30 5.1 2.6
56| 2 10 7.1 7.1 23 140 198 30 51 2.6
5.6 17 6.5 7.9 25 126 176 27 4.2 2.6
4.2 18 7.1 8.3 23 126 154 24 3.9 2.6
4,2 16 7.1 8.7 25 126 140 21 3.9 2.6 3.5
4.2 17 7.1} 10 23 120 140 18 3.4 2.6
4.2 2 6.2 9.8 26 113 126 17 3.9 2.6
561 20 10 7.1 13 27 113 113 16 3.9 2.6
5.6 | 17 7.9 2 N IR, 30 113 106 16 3.9 2.6
56| 22 7.1 (2 N 31 113 100 16 3.7 2.3
5.6 6.5 6.8 ... 33 e 94 |ooo. 3.7 2.3

Norte.—~Gage not read Oct. 1 and Sept. 19-30; discharge ascertained by tomparison with flow of neighbore
ing streams. Braced figures show mean discharge for periods indicated.
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Monthly discharge of Lost Creek nea';' Aengas, Wash., for the year ending Sept. 30,
1921.

Discharge in second-feet.
Run-off in
Month. acre-feet.
Maximum.| Minimum.| Mean.

4.89 301

13.7 815

10.3 633

7.18 441

14.5 . 805

37.8 | 2,320

895 5,330

186+ 11,400

45.7 2,720

7.82 450

2,79 172

3,08 182

349 25, 600

'3

NESPELEM RIVER BASIN.
NESPELEM RIVER AT NESPELEM, WASH.

Location.—In B8E. 1 sec. 24, T. 31 N., R. 30 E,, half a mile above Nespelem
Okanogan County, 5 miles above Little Nespelem River, and 6 miles above
mouth.

DRAINAGE AREA.—122 square miles (neasured on map of Colville Indian Reserva-
tion, edition of 1911).

RECORDS AVAILABLE.—May 1, 1911, to September 30, 1921.

Gage.—Vertical staff on left bank at gaging bridge; installed October 19, 1916;
read by J. L. Davis. For description of previous gages see Water-Supply
Paper 512,

DISCHARGE MEASUREMENTs.—Made from gaging bridge or by wading.

CHANNEL AND coNTROL.—Bed composed of gravel and boulders. Conerete
control. Moss grows on concrete eontrol during summer. Right bank
flat; subjeet to overflow at gage height 4.0 feet. Left bank high; not sub-
ject to overflow. Stage of zero flow, gage height 0.4 foot.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.2 feet
April 15 (discharge, 387 second-feet); minimum stage recorded, 0.75 foot
September 17 and 18 (discharge, 5.6 seecond-feet).

1911-1921: Maximum stage recorded, 4.9 feet April 5, 1919, determined
by leveling to high-water mark (discharge, 483 second-feet); minimum dis-
charge recorded September 17 and 18, 1921,

Ice.—Stage-discharge relation seldom affected by ice.

Diversions.—Nespelem canal diverts water above gage for irrigation. Water
was turned into eanal for first time on Mareh 31, 1921. For records for
Nespelem canal see pages 156-157.

ReguLATION.—None.

Accuracy.—Stage-discharge relation permanent except as affected by aquatic
growth July to September. Standard rating eurve well defined. Gage read
to hundredths once daily. Daily discharge ascertained by applying daily
gage height to rating table exeept for period July to September for which
it was ascertained by shifting-control method. Records below 10 second-
feet, good; otherwise excellent.
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Dzscharge measurements of Nespelem River at Nespelem, Wash., during the year
ending Sept. 30, 1921.

[Made by John M¢Combs;]

y Gage | Dis- Gage | Dis- R ¢ - Dis-
Date- | neight. | charge. Date. height. | charge. Date. lmiﬁﬁ charge.
Sec.f. Fezt Secot. | Feet. | Secist.
267 i:.fr.zs ......... June2.......... 1.80 13
267 || May 4. 5% R A Lie| 18

Daily discharge, in second-feet, of Nespelem Rwer ai; Nespelem, Wash., for the year
ending Sept. 30, 1 921.

NNIRW NOOOW NWWADRO SWONO COOWL LWL

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
71| 9.6 32 30 30 66 21| 1201 25 7.8 6.
71 0.6 .32 30 30 63 281 14! 22 | 1.8 6.
7.8 101 32 30 30 56 231] 114| 1961 '7.4 6.
7.8]1 9.6 82 2 20| .80 220 102 19.6| ‘7.4 6.
78| 9.6 31 29 27 66 220| 102] 188 7.4 6.
7.8 9.6 30 24 27 77 220 102| 188 7.1 6.
7.8 10.1 30 26 27 74 220 9| 167! 7.4 6.
7.8 10.1 30 26 27 84 231 90| 167 7.4 6.
78| 0.1 '20 26 27 90 231 84| 1607 7.4 6.
7.8 10.1 30 26 29| . 102 243 78! 152 7.1 6.
81| 10.1 32 23 31| 108 255 76| 13.8| 6.7 6.
9.0 10.1 29 22 36| 168 255 72| 183 67| - 6
85| 10.6 30 22 36| 114 243 67| 122 6.7 6.
81| 10.6 25 22 36| 114 231 63| 122 6.7 6.
85| 10.8 27 23 36| M8 243 60| 11.9| 67 6.
9.0 | 1.7 2 25 32| 108 243 54 112! 67 6.
90! 21 26 26 2 125 243 56| 10.6| 6.7 5,
9.0! 25 27 27 271 W6 231 53 10.6] 6.7 5.
9.0 31 30 29 28| 166 231 46| 10.1| 6.7 6.
0.0 40 30 29 28! 178 231 45| 06| 67 6.
9.0 43 28 30 27| 178 243 411 96| 6.3 6.

C 9.0 43 27 29 3| 198 220 39| 96| 63 6.
0.0 40 27 2 37| 209 209 36| 96| 63 8.
0.0} 38 27 28 38| 231 198 33| 90| 6.3 6.
9.0 37 27 29 39| 243 187 31| 90| 63 6.
0.0 40 25 28 40 243 176 28{ 85| 638 [
9.6 38 26 29 43| 243 166 21| 85| 63 8.
9.6 36 26 30 46| 43 166 27| 85| 6.3 6.
9.6 | 33 27 29 243 146 2| 81| 63 6.
9.6 | 32 20 30 243 136 24| 81| 63| 6
[0 29 30 243 130 |ooeoooo 78| 6.0 [ -i..

Nore.—Gage not read Feb. 20, June 12, and Sept. 25; discha;rgL iﬁterpolated.

Combined monthly discharge of Nespelem River and Nespelem canal af Nespelem,
Wash., for the year ending Sepi. 30, 1921.
i)ischarge in agcond-feet. .
on | Somas
onth. un-o!
~ Combined. River Canal | Combined | acre-feet.
(méan) (mean). (mean).
Maximum. | Minimum. :

9.6 7.1 8. 57 8. 57 527

43 9.6 22. 22.0 1,310

32 2% 28. 6 28.6 1,760

30 22 27.9 927.2 1,670

46 27 32.4 82.4 1,800

243 56 146 146 8, 050

394 213 283 5.66 269 17,200

263 138 215 7.16 293 13, 600

126 33 63.5 7.66 71.2 4,240

35 14.4 12.9 8.07 21.0 1, 200

14.4 1.4 6.78 5,81 12.8 775

12.1 1.0 6.19 5.40 1.6 690

394 7.1 7.1 3.33 74 4 53, 800

Nore.—No discharge through canal prior to April.
84390—241—wsp 532——11




156 SURFACE WATER SUPPLY, 1021, PART XIT—A,

NESPELEM CANAL AT NESPELEM, WASH,

LocarioNn.—In sec. 24, T. 31 N., R. 30 E., three-quarters of a mile below cana
intake and three-quarters of a mile northwest of Nespelem post office, 1
Okanogan County.

RECORDS AVAILABLE.—April 1 to September 30, 1921,

Gage.—Vertical staff on right side of canal; read by Claude Marble.

DiscHARGE MEASUREMENTS.—Made by wading near gage.

CHANNEL AND coNTROL.—Canal section. Plant growth during summer usually
affects stage-discharge relation.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record,
1. 72 feet July 3 and 4 (discharge, 9.8 second-feet) ; minimum stage recorded
1.16 feet April 5-10 (discharge, 4.1 second-feet). .

Accuracy.—Stage-discharge relation changed gradually April 29 to June 1.
Rating curve used prior to change well defined; curve used after change
fairly well defined. Gage read to hundredths once daily. Daily discharge
ascertained by applying daily gage height to rating table except for period
April 29 to June 1 for which shifting-control method was used. Records
good.

CooreraTION.—Gage-height record furnished by United States Indian Service.

Canal diverts water from right bank of Nespelem River about on line
between secs. 24 and 13, T. 31 N., R. 30 E.

Discharge measurements of Nespelem canal at Nespelem, Wash., during the year
ending Sept. 30, 1921.

[Made by John McCombs.]
Gage Dis- Gage Dis- Gage | Dis-
Date. height. | charge. | Date. height. | charge. Date. height. | charge.
Feet. | Sec.ft. Feet, | Sec~ft. Feet. | Secft.
APr. 27 ccoeacue 1.38 6.8 Apr.28 oo 103 2.6 | June 2..ceaecn-.n 1.30 49
28 ceaman 1 24 5.0 = 28aceeeaae- 1.52 8.2

Daily discharge, in second-feet, of Nespelem canal ai Nespelem, Wash., for the
year ending Sept. 30, 1921.
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Monthly discharge of Nespelem canal at Nespelem, Wash., for the year ending
Sept. 30, 1921.

Discharge in second-feet.
i Run-off in
Month. acre-feet.
Maximum. | Minimum. | Mean.
7.3 4.1 5.66 337
9.4 6.0 7.16 440
8.9 4.9 7.66 456
9.8 6.6 8.07 496
6.6 5.3 5.81 357
5.4 5.4 5.40 321
2,410

OKANOGAN RIVER BASIN.

OKANOGAN RIVER AT OKANOGAN, WASH.

LocaTioNn.—In sec. 16, T. 33 N., R. 26 E., at Okanogan, Okanogan County, a
quarter of a mile above Salmon Creek.

DRAINAGE AREA.—7,740 square miles (measured on topographlc maps and maps
of Okanogan National Forest, Colville Indian Reservation, and Canadian
Railway belt).

RECORDS AvAILABLE.—May 10, 1911, to September 30, 1921.

GAGE.—Chain gage on highway bridge; installed June 10, 1920; read by W. A.

) Steiner. For description of previous gages see Water-Supply Paper 512.

DiscHARGE MEASUREMENTS.—Made from boat at gage or from highway bridge
at Omak, 4 miles upstream.

CHANNEL AND cONTROL.—Bed composed of boulders and cobblestones; likely
to shift at extremely high water. Banks fairly high. One channel at all
stages. Stage of zero flow estimated on October 4, 1918, at gage height’
—2.4 feet.

EXTREMES OF DISCHARGE. —Ma.xnmum stage recorded during year, 12.44 feet
June 9 (discharge, 20,900 second-feet); minimum discharge, 570 second-feet
January 13 and September 21.

1911-1921: Maximum stage recorded, 12.21 feet June 20, 1916 (discharge,
22,200 second-feet) ; minimum discharge, 520 second-feet December 28, 1917.

Ice.—Stage-discharge relation affected by ice except during mild winters.

Diversions.—Numerous small ditches divert water for irrigation above the
station.

REauraTION.—None. i

Accuracy.—Stage-discharge relation changed June 8-9; not affected by ice
Rating curves fairly well defined.” Gage read to hundredths once daily
except as indicated in footnote to table of daily discharge. Daily discharge
ascertained by applying daily gage height to rating table except as indieated

_ in footnote to table of daily discharge. Records good except for periods
. when gage was not read.
Coomnmmn.—-Gage-helght record furnished by United States Forest Service

Discharge measurements of Okanogan River at Okcmogan, Wash., during the i Jear
ending Sept. 30, 1921.

[Made by John McCombs.]
Ga; Dis-
Date. height. | charge.
Feet. Sec.ft.
3.41 2,290

July 15 i, 5.15 5,020
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Daily discharge, in ‘seoond-feet, of Okanogan River at Okanogan, Wash., for the year
ending Sept. 30, 1921.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.

820 | 1,250 | 1,160 | 2,330 { 15,100 | 8, 2,740 840
820 | 1,250 | 1,160 | 2,3 15,800 | 8, 2,610 840
820 | 1, 1,200 | 2,330 | 16,900 | 8,210 | 2,480 840
820 | 1,250 | 1,250 | 2,330 | 17,800 | 7,660 | 2,360 840
820 | 1,250 | 1,250 | 2,470 | 18,800 | 7,100 | 2,360 840
820 | 1,250 | 1,160 19,700 | 6,700 | 2,240 gzg

820 | 1,250 | 1,160 | 2,610 | 20,400 | 6,500 | 2, 120
820 {,250 1,160 | 2,980 | 20,460 | 6,130 | 2,000 840
765 | 1,250 | 1,080 | 3, 20, 800- | 5,950 l,'880 840
820 | 1,160 | 1,120 | 3,640 | 20,100 | 5,780 | 1,880 840
940 570 820 | 1,160 | 1,160 [ 4,300 | 18,300 | 5,600 | 1,760 810
940 615 880 | 1,160 | 1,160 | 5,010 | 17,200 | 5,430 | 1,760 780
940 570 880 | 1,120 | 1,850 | 4,830~ 16,000 | 5,260 | 1,650 840
880 | 715| 8801, 1,670 | 5,010 | 15,100 | 5,260 | 1,600 780
940 820 | 1,250 | 1, 2,050 | 6, 14,600 | 5,000 | 1,540 780
880 | 850 | 1,160 | 1,080 | 2,050 | 8, 13,500 | 4,920 | 1,430 | 780
080 820 880 8: 1,080 | 1,980 | 9,870 | 12,800 | 4,660 | 1,430 695
1,160 765 880 7151 1,160 | 1,920 | 11,600 | 12,100 | 4,410 | 1,330 658
1,250°| 822 | 880 | 765 1,160 | 2,050 | 12,800 | 11, 4,250 | 1,330 620
1,160 880 940°| 852 | 1,160 | 2,050 | 13,900 | 11, 4,000 | 1,330 -620
1,160 | 040 | 820 | 940 | 1,160 | 2,190 | 15,300 | 11,600 | 4,000 | 1,280 570
1, 160 880 880 975 | 1,160 | 2,330 | 16,900 | 11,600 3,930 1,230 595
1, 160 880 822 | 1,010 | 1,160 | 2,330 | 17,800 | 11,800 | 3, gg 1,140 620
1,160 870 765 | 1,080 | 1,160 | 2,400 | 18,800 | 11,600 | 3, 1, 140 670
1,120 820 | 1,080 ; 1,160 ; 2,470 | 18,800 | 11,200 | 3,460 | 1,140 496
1,080 | 850 | 820 1,080 | 1,160 | 2,420 | 19,400 | 11,000 { 3,460 1050 720
1,080 8201 1,160 | 1,160 | 2,380 | 20,100 | 10,800 | 3,310 780
1,080 0 820 | 1,250 | 1,160 | 2,330 | 19,400 | 10,100 | 3,160 l. @10 840
1,080 [ 820 | 820 |....... 1,080 | 2,330 | 17,900 | 9, 3,00 | "9701 1,330
1,010 820 820 1,080 | 2,330 | 16,300 3,020 2,120
850 820 1,080 14,800 2,880 870 |caeunnn

NoTE.—Gage not read.on Sundays exoept on May 22; also not read Oct. 4-7, 25-28, Nov .25, Dec. 10,
24-28, 31, Jan. 1, Feb. 22, Apr. 26, 27, l\f(dac{ 30, J gmas 29, Aug. 31, Sept. 3-5 and 27
'ga}?st;d exeept for period Oct. 3-7, for w if was es ted by ecomparison with flow of Met 7«' lt

Monthly discharge of Okanogan River ot Okanogan, Wash., for the year ending

Sept. 30, 1921.
<
Discharge in second-fest.
- .- | Run-off in
Month. R acre-feet.
Maximum.| Minimum. | Mean.
- 3,040 1,160 1,870 115, 000
I : 1,560 now| 1,18 70,200
................ 1,010 765 .897 58, 200
: N 1,010 570 18 50,300
. 1, 250 715 . 910 51,000
.......... 1,250 1,080 1,170 71, 900
.......... o 2,470 1,080 1,760 105, 000
..... 20, 100 2,330 9,830 604, 000
............................ 20, 800 8,990 14, 600 869, %
- 8, 990 2,880 5,110 31

August.. e 2, 740 870 1, 600 98, 400
September. 2,120 570 49, 660
The year. 20, 800 570 3,380 2, 450, 000
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SIMILKAMEEN RIVER NEAR OROVILLE, WASH.

Locarion.—In SE. Y4 sec. 13, T. 40 N., R. 26 E., at Okanogan Valley Power Co.’s
plant, 4 miles above Oroville, Okanogan County, and 5 miles above mouth;
below all {ributaries.

DRAINAGE AREA.—3,450 square miles (measured on topographic and Canadian
railway-belt maps).

REcCORDS AVAILABLE.—May 14, 1911, to September 30, 1921. /

Gaee.—Vertical staff in seven sections on left bank used prior to January 30,
1921. Vertical staff on concrete foundation wall of power house on right
bank installed January 31, 1921, and used since that date. Gages read by
Mace Reed, jr., and Charles Bilke. ‘

DiscrARGE MEASUREMENTS.—Made by wading or from highway bndge at Oro-
ville, 4 miles below gage.

CHANNEL AND CONTROL—Narrow canyon at gage and control; fairly perma-
nent. Banks high; not subject to overflow. Control for low and medium
stage is riffle formed by bedrock and boulders; high-water control not well
defined.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 18.2 feet at
4 p. m. May 26 (discharge, 20,800 second-feet); no flow past gage at 4
p. m. December 5 (water being impounded behind new dam). .

1911-1921: Maximum and minimum stages recorded during 1921.

Ice.—8tage-discharge relation seriously affected by ice at times.

Diversions.—Some water is diverted for irrigation from tributaries above the
station. The principal diversion is made from the river above the gage by
West Okanogan Irrigation District, and has increased from about 75 second-
feet to about 140 second-feet since irrigation season of 1916. For discharge
measurement of West Okanogan flume see under “ Miscellaneous discharge
measurements,”’ page 217.

ReeuLaTION.—None.

A gcuracy.—Stage-discharge relation changed with change of gage location on

 January 31; not affected by ice. Rating curves well defined. Gages read
to tenths or half-fenths twice daily. Daily discharge ascertained by applving
mean daily gage height to rating table. Records excellent.

CoorErATION.—Gage-height record furnished by Okanogan Valley Power Co

Dzscharge measurements of Similkameen River near Oroville, Wash., during the year
ending Sept. 30, 1921.

IMade by John McCombs.]
Gage height. Gage height.
Date. .| Discharge. Date. Discharge.
0ld New ord New
gage. gage. % gage. gage.
Feet. Feet. Second-ft. I Feet. Feet. Secomi ft
Oct. 4 oo 31 1,200 | May 28 ... 14. 20 14.77
Jan. 23 ... _. 186 | . 535 || July 20 ... 4.30 5.71 2 040
Apr25.. L . 4.02 5.50 1,920 i
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Daily discharge, in second-feet, of Similkameen River near Oroville, Wash., for the
the year ending Sept. 30, 1921.

Day. Oct. | Nov. | Dee. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. [ Aug. | Sept.
710 665 530 | 1,150 770 | 1,680 | 14,200 | 5,580 | 1,220 445
710 665 670 | 1,150 820 1,770 | 15,500 | 5,580 | 1,150 446
710 | 65| 720| 1,150 | 940 1,770 | 16,200 | 4,670 | 1,150 445
760 710 620 | 1,150 940 [ 1,770 | 17,400 | 4,240 | 1,010 445
470 576 620 | 1,080 940 | 1,860 | 18,700 | 4,040 | 1,010 445
710 1,010 940 1,050 19,60C | 3,640 | 880 445
620 1,080 940 | 2,130 4, 19,300 | 3,540 ¢ 880 445
620 1,080 880 | 2,670 ), 000 | 3,440 880, 445
620 1,010 880 | 2,94¢ | 18,500 | 3,440 820 45
575 1,010 880 | 3,340 | 16,200 | 3,240 770 445
620 940 | 1,010 | 3,740 | 14,000 3,040 770 445
620 8801 1,010 | 3,740 { 13,100 | 2,850 770 445
665 880 | 1,280 | 3,840 | 11,900 | 2,850 720 445
620 880 | 1,440 | 4.560 | 11,200 | 2,670 670 445
432 880 | 1,440 } 5,950 | 10,500 | 2,670 645 | 445
450 880 | 1,440 | 7,580 | 9,530 | 2,490 | 620 445
450 820 | 1,440 | 9,530 | 8,750 | 2,310 5751 - 445
552 820 | 1,520 | 11,000 | 8,450 | 2,130 1 4575 406
620 820 | 1,600 [ 12,900 | 8,000 | 2,130 575 406
575 820 | 1,680 | 15,800 | 7,440 | 2,040/] 530 405
575 820 | 1,770 | 17,000 | 7,720 ! 1,950 530 406
620 8201 1,770 | 18,100 | 8,600 | 1,770 530 | 405
620 820 | 1,860 | 18,700 | 8,800 | 1,770 | 530 620
552 770 1 1,950 , 300 | 8,450 ¢ 1,600 530 620
530 770 | 1,860 | 18,900 | 8, 1,600 | 530 626
530 770 | 1,860 | 20,800 | 7,720 | 1;5%0 | 530 620
552 770 | 1,770 | 18,500 | 7,300 | 1,440 |- -530 | .53
530 770 1 1,770 | 14,500 | 6,340 | 1,440 485 | 1,080
530 770 11,770 | 12,200 | 5,820 { 1,360°| "485 1 -1, 770
620 770 | 1,680 | 11,900 | 5,820 | 1,290 | 445 | 1,290
665 iU DO 12,900 |.._._._. 1, 445 |_ ...

Monthly discharge of Similkameen River near Oroville, Wash., for the year ending
Sept. 30, 1921.

Discharge in second-feet.
Month. Py
Maximum. | Minimum. | - Meag.
2,880 910 1,610 99, 000
1,150 ‘710 902 '53,700
760 432 595 36, 600
710 279 637 33, 000
1, 150 530 796 44, 200
1,150 770 907 55, 800
1,950 770 1,360 80, 900
, 800 1,680 9,110 560, 000
20, 000 5,820 , 702, 000
5, 580 1,290 166, 000
1,220 445 703 , 200
1,770 405 558 33, 200
20, 800 279 2, 630 1,910, 000

SINLAHEKIN CREEK AT TWIN BRIDGES NEAR LOOMIS, WASH.

LocarioNn.—In NE. ¥4 sec. 3, T. 37 N., R. 25 E., 100 feet above lower bridge, half
a mile below Sarsapkin Creek, 6 miles southwest of Loomis, Okanogan
County, and 314 miles below former gaging station at Blue Lake.

DRAINAGE AREA.—75.5 square miles (measured on topographic maps).

RECORDS AVAILABLE.—May 1 to September 30, 1921.

October 31, 1920.

GageE.—Staff gage on right bank; read by N. R. Judson.

flow. One channel at all stages.

At Blue Lake, June 1 to

June 1 to October 31,

1920, vertical staff on left bank near Blue Lake, 314 miles upstream.
DiscEARGE MEASUREMENTS.—Made from highway bridge or by wading.
CHANNEL AND CONTROL.—Left bank high; right bank low but not subject to over-
Control is well-defined riffle of small
boulders and gravel a few feet below gage; subject to change by high water,
and by deposition of débris.
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EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record,
2.42 feet on May 16 (discharge, 339 second-feet); minimum stage recorded,
0.32 foot August 12, 13, 22, and 31 (discharge, 2.4 second-feet).
Ice.—8tage-discharge relation seriously affected by ice. Observations discon-
tinued during winter.
DrversioNs.—Water diverted above gage for irrigation of a few acres.
ReGuLaTION.—None. )
Accuracy.—Stage-discharge relation changed May 15-16. Rating curve used
_ prior to change, poorly defined; curve used after change, fairly well defined.
Gage read once daily to tenths May 5-22 and to hundredths thereafter.
Daily discharge ascertained by applying daily gage height to rating table.
Records good for June and July; otherwise fair.
COOPERATION.——Sta,tlon maintained in cooperation with Whitestone Irrlgatlon
District.

Discharge measurements of Sinlahekin Creek ot twin bridges near Loomis,” Wash.
during the year ending Sept. 30, 1921.

[Made by John McCombs.]
Gsge | Dis- : E G Dis-
Date. height. | charge. Date. helght. |" charge.
Feel, Sec.-ft. Feet, See.-ft.
May 6. s 0. 88 34,5 F May 30uaeomaaeaaen PYL, "L29 =121
bx S 1.80 219 || July 18- .. .46, 5.8

Daily discharge, in second-feet, of Smlahekm Creek ot twin bndges near Loomis,
ash., for 'the year ending Sept. 30, 1921. . .

Day. May. { June. | July. | Aug. Sept Day. May. | June. | July. | Aug. | Sept.
123 27 3.3 2.8 339 55| 67| 28 3.3
142 | 24 3.3 2.8 279 59| 67| 28 37
142 | 22 2.8 3.3 279 76 8.7 3.3 3.7
142 | 22 2.8 3.3 279 62 6.1 3.3 41
1421 20 3.3 3.3 279 52 5.4 3.3 3.7
132} 20 3.3 2.8 259 49 5.4 2.8 3.7
123} 18 3.3 3.3 239 46| 54| 24 4.1
115 | 14 3.3 3.3 219 43 5.4 3.3 41
100 | 14 3.3 3.3 239 40 - 4.8 3.3 4.1

90| 13 3.3 3.3 259 40 4.1 3.3 4.1
83| 11 2.8 3.3 228 34 5.4 2.8 3.7
76| 10 2.4 2.8 170 3| 48| 28 4.1
89 87 2.4 3.7 152 32 4.1 2.8 3.7
62| 87| 28 4.1 142 27| 41| 28 4.1
59 7.4 3.3 3.7 132 27 4.1 2.8 41

132 3.7 2.4 feommene

NoTtE.—Discharge May 1-5 determined by comparison with flow of T'oats Coulee Creek. Braced figure
shows mean discharge for period indicate

Monthly discharge of Sinlahekin Creek at twin bridges near Loomis, Wash., for the
year ending Sept. 30, 1921.

Discharge in second-fest.
Run-off in
Month. acre-feet.
Maximom.| Minimum.| Mean.
May. 339 151 9,280
Jume. T 142 27 75.9 4,520
July.. 27 3.7 10.4 640
August___ 3.3 2.4 2.99 184
September. .. ..... 41 2.8 3.68 213
" The period.... it . S 14, 800
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TOATS COULEE CREEK NEAR LOOMIS, WASEH.

Location.—In SE. 14 sec. 33, T. 39 N., R. 25.E., just below Deer Creek, 1,200
feet above intake of Whitestone Irrigation District flume, and 3 miles north-
west of Loomis, Okanogan County.

DRAINAGE AREA.—132 square miles (measured on topographic maps).

RECORDS AVAILABLE.—May 1, 1920, to September 30, 1921.

Gage.—Stevens continuous water-stage recorder on left bank at head of falls
installed June 3, 1920; inspected by Dolores Douglas and Mrs. Lucile
Vander Meer. May 11 to June 2, 1920, temporary staff gage at same site but
at different datum. Allreadings prior to installation of water-stage retorder
reduced to datum of present gage. Discharge measurements have also been
referred to a vertical staff gage near right bank at high-water measuring
section, a few feet above weir and intake of Whitesfone Irrigation District
flume. This gage was used by the irrigation district in obtaining records
prior to establishment of present station.

DiISCHARGE MEASUREMENTS,—Made from footbridge just above intake of irriga-
tion flume or by wading.

CBANNEL AND cONTROL.—Bed composed of large boulders and gravel. One
channel at all stages. Banks high and wooded. Control at head of 20-foot
falls several feet below gage.

EXTREMES OF DISCHARGE.—Maximum stage during year, from water-stage
recorder, 5.1 feet at midnight May 19 (discharge, 607 second-feet) ; minimum
stage, from recorder, 1.20 feet August 25 to September 2 (discharge, 6
second-feet); discharge may have been lower during winter when recorder
was not operating.

1920-1921: Maximum stage recorded May 19, 1921; minimum stage,
from water-stage recorder, 1.09 feet August 24-25, 1920 (discharge, 4 second-
feet).

Ice.—Stage-discharge relatlon seriously affected by ice at times.

Diversions.—None.

ReavrLaTion.—None.

Accuracy.—Stage-discharge relation: changed May 19—20 not affected by ice

.. while recorder was operating. Rating curves fairly well defined. Operation
of water-stage recorder not satisfactory (see footngte to table of daily dis-
charge), ~Daily discharge ascertained by applying to rating table daily
mean gage height determined from recorder graph by inspection except as
noted in footnote to table of daily discharge. Records fair except for periods
when recorder did not operate. -

COOPERATION —Station maintained in coopera.tlon with Whitestone Irrigation
District.

Discharge measurements of Toats Coulee Creek near Loomis, Wash., during the
year ending Sept. 30, 1921.

Gage | Dis-

Date. Made by— oaf? | i, || Date. Made by— helght. | charge.
May 33
July 19
21

Nom —Several of the above measurements were reforred to the staff gage at the weir, 1,200 feet down-
gtream,as follows: Oct. 6, 0.53 foot; Oct. 13, 0.47 foot; Jan. 25, 0.20 foot; Apr. 17, 0.24 toot May 22, 1.96
eet; May 23, 1.86 feet; and May 30, 1.50 feet.
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Daily discharge, in second-feet, of ‘Toats Coulee Creek near Loomis, Wash., for the
! . year ending Sept. 30,.1921. .

: B
i

" Day. Oct. | Nov.| Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept
B . - i1

10.7| 116 74| 7| 02| 152 460 99| 18 8.0

19.2 | 1.5 74| 7.9 10.8| 22 40| . 91| 18 | 6.0

19.7 | 11.4 7.5| 80| 11.3] 22 460 8. 15 7.3

159 | 114 7.4 81| 10.2| 24 481 821 14 8.6

3.1} 1.3 7.2 0.3 27 481 79 13 0.4

9.11 10.7 7.4 ‘9.1 35 460 771 18 9.4

8.4 10.2 7.4 ) 86| 50 439 74| 12 9.1

1.3 105 7.0} 9 8.6 64 383 72| 1 8.9

4.4 10.5 7.2 9.6 92 337 70| 10.0.} 8.6

S 16| 10.2 7.2 10.7 | 126 © 206 68| 9.4 8.4

1.3} 10.2 7.5 13.4 | 106 265 9.0 34»

9.6 931 7 7.6 16.3 | 102 244 58| 86], %0

9.1 9.8 7.6 17.9 | 144 234 33 -79|° 7.6

1.6 6.8 7.6 15,6 | 181 216 8 7.2 7.4

0.7 6.8 65|l g 14.8 | 218 43 T2 7.3

10.21 ‘6.8 6.2 14,4 | 337 190 38| 6.8 7.3

1.6 | 6.9 6.2 13.7 | 337 . 331 6.6 7.2

125] 7.0 6.2 15,2 | 420 B[ 6.4 7.2

125 7.5 64| 7.4 17.0 | 503 187 221 ‘84|, TE

12.5 6.6 16.7 | 450 181 zl.62] 71

12.2 6.6 16,3 | 523 173 2711 6.2 7.0

12.2 . 6.6 17.0 | 544. 165 . 2. 6.2 g&

1.9 . 68|l o 17.0 154 24| 6.2 .8

1.9 74| 6.9 12,2 148 2! 6.6 6.7

11.9 74| 7.4 14.8 146 2| 6.2 6.6

8 460

1.9 7414 7.4 4.1 138 2| 60 4.5

11.8 7.6 7.5 © | 144 120 21 6.9 6.4

1.8 7.6| 7.6 81| 14.4|368 121 21 60| 65

21 1.7 7.5 foe 8.6 14,4373 14| . 19| 60 6.5
11.9{ 1.6 7.5 9:2| 14.4| 378 06 17| 6.0 6.8
1L6 foeeeee 7.5 | 9.7 420 ... 18] 6.0}...._..

+ NoTE.—No gage-height record available Dec. 20 to Jan. 23, Mar. 5-18, 20-27, May 23-27, and June 15-18;

arge ascertained by comparigon with flow of near-by streams. N %Eaze-heisght record available Oct. 1,

~4, Nov. 27 to Dec. 4, Feb. 26, Feb. 28 to Mar. 3, Mar. 29 to Apr. 2, May 29, June 27 to July 3, July 4-9,

1-17, Aug. 13, Sept. 3, 7, 8, 10~13, 15-20, 22-26, and 28-30; discharge interpolated. Braced figures show
mean discharge for ods included.

Monihly discharge of Toats Coulee Creek near Loomis, Wash., for the year ending
Sept. 30, 1921.

i Month. Discharge in second-feet. Run-off in

] Meaximum. | Minimum.| Mean, | %T¢ Ieet.‘
October. : . . 35 1.6 21.9 1,380
govember- .- 19.7 8.4 12.1 720
} b - 1.6 8.92 548
January..__. - : 4 713 488
ODIUALY - - - oo eemmmmmene - —_—- 7.6 6. 7.08 308
arch. 8.31 511
April 17.9 8.6 13.4 797
ay. - 544 15.2 264 16, %

June 481 106 258 15,

July 99 17 46.9 3,880
August. 18 6.0 8.75 538
September. s ameeecnomaeanecnenn - 9.4 6.0 7.41 441
The year. (-7 S I 56.5 40, 200

‘ BONAPARTE CREEK NEAR ANGLIN, WASH.

LocaTion.—In sec. 35, T. 37 N., R. 28 E., 4 miles below mouth of south fork,
a quarter of a mile below headgate of Anglin ditch, and 134 miles northeast
of Anglin post office, Okanogan County.

DRAINAGE AREA.—110 square miles (measured on topographic maps).

REcOorDS avaiLaBLE.—OQctober 1, 1920, to April 30, 1921, when station was
discontinued. ) -

GageE—Vertical staff in two sections on right bank; installed October 8, 1920.
Tewporary vertical staff, installed September 7, used October 3-7. Gages
read by Joseph Donovan.

,84890—241—wsp 532—12 )
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Di1sCHARGE MEASUREMENTS.—Made by wading.

CHANNEL AND CONTROL.—One channel at all stages; winding. Bed composed
of silt. Banks covered with brush. Control is a weir, roughly of the
Cippoletti type; drowned out at high stages.

EXTREMES OF DISCHARQE.—Maximum stage recorded during period of record,
2.04 feet February 11 (discharge, 118 second-feet), practically no flow
past gage October 24-26.

Ice.—Stage-discharge relation not affected by ice during period of record as arti-
ficial control was kept free of ice.

DrversioNs.—Several small ditches divert water above gage for irrigation.
Anglin ditch diverts a maximum of about 4 second-feet from a point about
a quarter of a mile above gage.

Reagurarion.—None.

Accuracy.—Stage-discharge relation permanent; not affected by ice. Rating
curve fairly well defined. Gage read to hundredths once daily or oftener
during floods. Daily discharge ascertained by applying daily gage height
to rating table. Records fair.

CooprErATION.—Station maintained in cooperation with Bonaparte Irrigation
District.

Discharge measurements of Bonaparte Creek near Anglin, Wash., during the period
Sept. 9, 1920, to May 25, 1921.

- Gage | Dis- - Gage | Dis-
Date. - ' Made by height. | charge. || Date. Made by: height, | charge.
Secoft. | 1921 Feet | Sec.ft.
0.12 || Jan, 28 | McCombs and Dobbins| 0. 21 2.9
.14 {| Apr. 20 | John McCombs .56 14.9
.27 20 ... dd 56 15.0
May 25 (....- do .75 22,4
Daily discharge, in second-feet, of Bonaparte Creek near Anglin, Wash., for the
period Oct. 1, 1920, to Apr. 30, 1921. .
Day. . QOct. | Nov. { Des Jan. | Feb. | Mar. | Apr
1. 0.1 0.1 48] 25| 40| 14 28
2..C .1 .1 5.4 25| 40| 15 28 .
3. .1 1 5.4 25| 40| 15 31
Al et —— .1 .1 5.4 25| 40| 18 17
5. - 1 .1 60| 40| 40| 13 14
.1 .1 60| 25| 40| 90 13
.1 .1 60: 40| 40| 1 16
.1 1 60| 40( 40| 15 12
.1 .1 60| 25| 48| 12 18
1 .1 6.0 25| 40/ 15 7
.1 .1 6.0 19| 5¢ 9.0 17
1 .1 60| 40| o4 7.0 17
.1 .1 54| 40| 2 5.7 17
.1 1 5.4 42 12 5.7 17
.1 .1 2.5 28| 54 7.0 19
1 .1 251 40 54| 6.4 21
.1 3.4 25 48| 54| 19 2
1| 4.5 25| 48| 28| 33 16
1 45 25 4.8 48| 13 16
.1 45 25 48| 48| &7 15
.1 4.5 251 2.5 48| 9.0 15
.1 3.4 25| 40| 48| 17 15
1 3.4 25| 40| 37| 2 15
...... 0| 34| 25 40| 42| 22
. 0| 34 25 2.5 57| 25
o0 45 25| 25! 1 17
.1 45/ 25 40| 18 13 15
e .1 48| 25 2.8 20 17
1 48| 25 2.8 19
...... 1| 48| 25| 28 17
...... Aleeees] 25 73N % DO S \ S

Nore.—Gage not read Oct. 1-2 and Apr. 24-30; discharge estimated by eomparison with flow of Toats
Coulee Creek. Braced figure shows mean discharge for penod in uded
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Combined monthly discharge of Bonaparte Creck and Anglin ditch near Anglin,
Wash., for the period Oct. 1, 1920, to Apr. 30, 1921,

Discharge in second-feet.

Combined .
Month. Creek. run-off in
Ditch | Combined | acre-feet.

(mean).s (mean).
Minimum.| Mean

0.0 0.00 1.04 1.13 69. 5

.1 2.00 .53 2.53 151

2.5 3.956 .19 4.14 255

1.9 3.40 .95 4.35 267

2.8 B 1 i (O PO 1.7 650

5.7 L T VO, 14.3 879

12 ) i A R 17.1 1,020

............ - .- 3,290

a Mean discharge for Anglin ditch based upon three discharge measurements, gublishp& under mis -
measurements at end of this volume, and fragmentary gage-height record covering the period.
Probably no flow in ditch from February to April.

SALMON CREEE NEAR CONCONULLY, WASH,

Locarion.—In sec. 18, T. 35 N., R. 25 E., half a mile below Conconully reservoir.
Okanogan project of United States Bureau of Reclamation, 2 miles south
of Conconully, and about 14 miles above Okanogan, Okanogan County.

DraINaGE AREA.—121 square miles; 164 square miles at former location at
Jones ranch (revised Ineasurements on topographic maps).

REcorDps AVAILABLE.—July 6, 1910, to September 30, 1921. From April 12,
1903, to March 31, 1912, records were obtained at Jones ranch in sec. 31,
T. 34 N, R. 26 E., about 3 miles above Okanogan.

Gagr.—Vertical staff half a mile below reservoir indicates head on weir; read by
C. M. Conger.

DiscHARGE MEASUREMENTS.— Made from footbridge near gage or by wading.

CHANNEL AND CONTROL.—20-foot rectangular sharp-crested weir with two end
contractions; prior to October 1, 1912, a 20-foot Cippoletti weir.

EXTREMES OF DISCHARGE.— Maximum stage recordéd during year 1.29 feet July
20-22 (discharge, 104 second-feet); minimum. stage recorded, 0.04 foot
October 14-17, 21-23, October 31 to November 14, and November 28 to
December 17 (discharge, 0.8 second-foot).

1903-1921: Maximum stage recorded, 3.63 feet at old site April 29, 1904
(discharge, 577 second-feet) ; no flow 4 p. m. October 3 to 6 p. m. October
11, 1910, and November 20-21, 1919, when water was being stored in Sal-
mon Lake and Conconully reservoirs.

Ice.—Stage-discharge relation not affected by ice.

Diversions.—None. )

RecuLarion.—Flow controlled by storage in Salmon Lake reservoir (efipacity,
2,600 acre-feet) and Conconully reservoir (capacity, 13,000 acre-feet).
Monthly summaries of flow for 1912-1918 have been corrected for storage;
monthly summaries for years ending September 30, 1919 to 1921, not
corrected for storage.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined.
Gage read to hundredths once daily; oftener when head was changed.’
Daily discharge ascertained by applying daily gage height to rating table
or, for days when head was changed, by taking weighted mean of results
obtained by applying to rating table the gage heights for the various penods
of constant head. Records excellent.

CoopERATION.—Gage-height record furnished by United States Bureau of
Reclamation.
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Discharge measurements of Salmon Creek near Conconully, Wash., during the year
ending Sept. 30, 1921.

[Made by John McCombs.]

Gage Dis-
height. | charge.
Feet. Sec.Ht..
MY Bl e meam e 111 73.2
B 132 OO 1.17 86.0

Nore.—These measurements do not represent total flow past gage.owing to fact that the flow of one
small tributary and the leakage from Conconully reservoir, which enter creek between the measuring
section and gage, were not included. -

Daily discharge, in second-feet, of Salmon Creek near Conconully, Wash., for the
year ending Sept. 30, 1921. o

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. ‘ Sept.
) IS 170 08) 08| 13| 1L3] 15| L5} 21 87 84 84! 62
b IO 19.8 .8 .8 10| 13| 15| L5]| 21 88 79 95| 62

E SO, 20 .8 .8 10| 13| 1L53{ L5| 21 92 78 97| 58
S 17.0 .8 8| no| L3] 15| 15[ 21 86 74 95| 58
SO 7.7 .8 .8 10| L3| 13| L53| 21 79 78 95| 56
S 19.1 .8 8] 10| 13| 13| L5]| 21 80 90 951 48
b S 19.8 .8 8| 10| 13| L3| L5| 21 79 92 94| 49

- SO 20 .8 .8 L0} 3| 13| L5| 21 90| 95 97.} 51 °
[ TN ceeed| 17.0 .8.. .8/ 10| 13| 13| L5| 21 92 ng . ey, 52
(. 14.6 .8 8| LO0| 151 'L3| 15| 3.8 03 o8 86 48
b} N, 1.6 .8 .81 10| 15| 13| L5} 155 92 96 851 47
12 13.4| .8 g 10 L5{ L3| 15} 3 | 8| 88| 8} (51,
183 13.4 .8 . 1.0 L5 3] L7 58 87 82 821 7
gl .8 .84 13| L5| 1.3] L5| 70 82 79 82| 89

.8| Lo 8] 13| L5} 13| L7{ 79 78 78 84| 84.
8] L0 .8 13| 13| 13| 15| 80 74 82 92| 85
.81 L0 .81 13] 13| 13! L5| 78 70 89! -95{ 81
13/ 1.3| LO| 13| L3| L3 L7} 66 70 90 951 76
13| 13| 13| 13| 13| 13| L7} 62" 67 97 93| 68

10/ 10! 13{ 13! 13| 13! L7] 60, 67| 103 92| 52
.81 10| 10| 13| 13| L3| 21| el 78| I 92| 28

.8/ L0l 10| 13| 13| 15| 21| 64 841 I 91| 17.8

.8 10| L0{ 13| L8| 15| 21| 69 91| 101 84 6.8

10| 10| 1.0} 13) 15! 15| 21| 68 91 98 | ., &0

10| 10| 1Oy 13| 15| 5| 21| 69 7] =4 74 3

10| 10{ LO| L3} L5| L5| LO| 7 92 80 74 1.3

1.0 10| L0} 13| 15| Lb6| 19| 79 90 76 %4 1.3

1.0 8] 10| 13| 15| 15| 19| 81 83 71 72| 13

1.0 .8| .1.3| 13 1.5 19| 82 81 78 73 3

1.0 .8 'L3| 13 L5 19} 8 82 80 75 18

R T 13| 13 L5 |oee 83  |oeeoee 82 L3 —

Monthly discharge of Salmon Creek near Conconully, Wash., for the year ending
Sept. 30, 1921.

Discharge in second-feet.
Month. » Run-off in
Maximum. | Minimum.| Mean
20 0.8 . 66 471
1.3 .8 .01 54.1
L3 8 .94 57.8
1.3 L0 1.18 72.6
L5 1.3 1,38 76.6
15 L3 1.39 85.5
2.1 1.5 1.70 101
84 2.1 46.4 2,850
93 67 83.5 4,970
104 74 87.7 5, 390
97 63 85.9 5, 280
89 - L3 43.8 2, 610
104 8 30.4 22, 000

Nore.—Information is not available for determining monthly regulation from storage in Conconully
and %Imon Lake reservoirs. Therefore, correction for storage, as published in previous reports, is not
possible.
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METHOW RIVER BASIN. -
METHOW RIVER AT TWISP, WASH,

Location.—In sec. 17, T. 33 N., R. 22 E., at highway bridge at Twisp, Okanogan
County, a quarter of a mile below mouth of Twisp River.

DrAINAGE AREA.—1,330 square miles (measured on topographic and Forest
Service maps).

RECORDS AvVAILABLE.—June 1, 1919, to September 30, 1921,

Gage.—Chain gage on upstream side of highway bridge; installed June 14, 1920.
June 13 to July 25, 1919, vertical staff in two sections on right bank 40 feet
above highway bridge, at present datum; July 26 to August 12, 1919, tem-
porary vertical section for low water at same site but different datum; August
13 to October 2, 1919, vertical section on left bank, 25 feet below bridge, at
different datum; October 3, 1919, to June 13, 1920, chain gage on bridge, at
different datum. All gage heights have been referred to datum of present

" gage.

DiscHARGE MEASUREMENTS.—Made from highway bridge or by wading nearby.

CHANNEL AND cONTROL.—One channel at all stages; straight for long distance
above and below gage. Bed composed of boulders and gravel. Control is
riffle of large boulder about 300 feet below gage; may shift during floods.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 10.4 feet at
9 a. m. June 5 (discharge, 13,400 second-feet); minimum stage recorded,
1.76 feet February 17 (discharge, 233 second-feet).

1919-1921: Maximum stage recorded on June 5, 1921; minimum dis-
charge, estimated 144 second-feet December 13-15, 1919, when stage-dis-~
charge relation was affected by ice.

Ice.—Stage-discharge relation seriously affected by ice at times.

Diversions.—Numerous diversions above station for irrigation.

RecuLATION.—None.

ACCURACY. —-Stage-dlscharge rela,t)on permanent; not affected by ice. Rating
curve well defined below 6,000 second-feet; revised slightly for use after July 20.
Gage read to hundredths twice daily except from October 23 to March 30 and
September 1-30, when diurnal fluctuation was slight and gage was read once
daily. Daily dischgrge ascertained by applying mean daily gage height to
rating teble. Records excellent except for extremely high stage.

CooreraTioN.—Station maintained in cooperation with Methow-Okanogan Irri-
gation District.

Discharge measwrements of Methow River at Twisp, Wash., during the year ending
Sept. 80, 1921. .

Dage. Made by— hgl‘;i%. clPa:sg-e.
L Feet, ‘ Sec.:f t.
Jan. 31 | John McCombs. . e c———ee Lo8 340
July 22 |.._.. O 3.84 ‘ 1,590
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Daily discharge, in second-feet, of Methow River at Twisp, Wash., for the year ending
Sept. 30, 1921.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.

449 343 304 363 819 | 1,260 9,470 | 4,320 | 1,060 324
449 343 323 363 950 | 1,350 | 10,800 | 3,680 | 1,060 324
427 343 323 363 | 1,020 | 1,350 | 11,400 | 3,050 990 324
427 304 285 384 950 | 1,350 | 12,100 | 2,900 920 324
427, 304 285 384 950 | 1,450 | 12,700 | 2, 760 850 324

427 985 249| 405| 8831 1,550 | 12,100 | 2,760 | 815 324
405| 323 323 | 405| 883 1,870 | 12,500 ( 2,620 815| 324
405| 304| 304| 405| 883 | 2,220 | 12,100 | 2,760 780 | 324
405| 323| 304| 427| 883 2,480 | 9,890 | 2,620 | 715| 304
405| 285 304| 472| 950 2,900 | 8,210 | 2,490 | 75| 304
405 | 29| 323| 495|1,020 | 2,900 7,410 | 2,490 | 655 | 304
363| 323 343 495| 1,450 | 2900 | 6,630 | 2,360 | 655 | 304
384 | 323 343| 495|1,550 | 3,200 | 6,630 | 2,360 | 628 | 304
3230 343| 363( 495| 1550 | 4,320 | 6,630 | 2,360 | 628 | 304
304 | 384| 343| 472|1,550| 5160 | 6,060 | 2240 | - 600 | 304
363 | 343 | 267 | 495 (1,450 | 8,010 | 5160|2120 | 624 | ~ 3%
363 | 363| 233 495| 1,450 | 9,050 | 4 1,900 | 549 | 304
363 | 363| 267| 495| 1,450 | 9,890 | 4,990 | 1, 549 | 324
363 | 323 343 | 4951, 1,600 | 4,990 | 1,900 | 524 | 304
363 | 285| 285| 495! 1,550 | 11,600 | 5330 | 1,900 | 500 | 304
363 | 323| 285 495 1,550 | 11,200 1,700 | 476 | 324
363| 343 33| 4931550 | 11600 6440 1,600 4531 344

363 343 363 519 | 1,650 | 10,500 | 5,690

363 323 363 495 | 1,550 | 11,200 | 5,690 | 1,500 408 324

343 323 363 543 | 1,560 | 11,600 | 5,690 | 1,400 408 324
1,310

323 343 | 363 | 543 1,450 | 10,800 | 5,160 | 1, 408 | 324
323 343 363| 568 1,450 | 8,420 | 4,820 | 1,400 | 386 | 344
343 | 323 363 593 1,350 | 7,000 | 4,480 | 1,310 | 408 | 344
343 | 304 645 | 1,350 | 6,440 | 4,480 | 1,220 | 386 | 365
343 | 323 672 | 1,260 | 6,820 | 4480 | 1,140 | 365 365
323 | 323 729 ... 7,810 foeero 1,140 | 344 |...__ .

Combined monthly discharge of Methow River, Risley difch, and Methow Valley
Irrigation District’'s canal at Twisp, Wash., for the year ending Sept. 30, 1921.

Discharge in second-fest.
) River. Methow . | Combined
Month. Risley Valley | | Com- run-off in
N e I]S?s%atég Biad acre-feet.
¢ ( .
Maximom.| Minimum.| Mean. (mean). canal (mean).
(mean). R
October . _ .. 1,450 495 '902 55, 500
729 449 571 34, 000
554 20 S| 300
363 233 319 17, 700
729 363 490 30, 100
1, 650 819 1,290 76, 800
11, 600 1, 6, 160 379, 000
12, 700 4,480 7,480 445, 000
4,320 1,140 2,220 136, 000
gust 1, 060 344 679 41, 800
Beptembe; 365 304 375 22, 300
The year._. - 12, 700 233 1,740 | feimmecae 1,770 1, 280, 000

Note.—Estimates of discharge of Risley ditch and Methow Valley Irrigation Distriet’s canal based \tlf‘)on
discharge measurements published under miscellaneous measurements at end of this volume and others
made since the close of the climatic year, and upon actual gage-height record for Methow Valley Irrigation
District’s canal over period October 1 to November 4 and July 24 to September 30, 'and for Risley ditch
over the period October 1 to November 14.
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CHEWACK CREEE BELOW BOULDER CREEE, NEAR WINTHROP, WASH.

Locarion.—In sec. 35, T. 36 N., R. 21 E., at sawmill of Chewack Lumber Co.,
200 feet above intake of skyline ditch, 400 feet below Boulder Creek, and
714 miles north of Winthrop, Okanogan County.

DRAINAGE AREA.—475 square miles (measured on map of Okanogan National

Forest, edition of 1918). .
RECORDS AVAILABLE.~—June 1, 1920, to September 80, 1921, when station was
discontinued.

Gage.—Vertical and inclined staff on left bank; read by Mortxmer Carroll,
Homer French, Keith Jones, and Miss Wanda Jones.

DiscaarGE MEASUﬁEMENTs.—At low stages, made by wading at gage; at
medium stages, by wading at ford 2 miles above gage; and at high stages,
from highway bridge 1,000 feet above gage and above Boulder Creek. The
flow of Boulder Creek is measured by wading and added to discharge of
Chewack Creek when measured at bridge or ford.

CHANNEL AND cONTROL.—Bed composed of boulders. Gradient steep. Right
bank high; left bank low but not subject to overflow. Control not well
defined; fairly permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record,
10.5 feet June 5, 1921 (discharge, 4,700 second-feet); minimum discharge,
estimated 29 second-feet January 11, 1921, when stage-discharge relation was
affected by ice.

Ice.—Stage-discharge relation seriously affected by ice.

Diversion.—Jones ditch diverts small amount from Boulder Creek above
station; no other important diversions above statlon

ReauLnatioNn.—None.

Accuracy.—Stage-discharge relation permanent except as aﬂ’ected by ice
January 3 to February 22. Rating curve well defined below 1,500 second-
feet. Gage read to hundredths once daily. Daily discharge ascertained by
applying daily gage height to rating table except as noted in footnote to
table of daily discharge. Records excellent except those estimated and
those for extemely high stages.

Discharge measurements of Chewack Creek below Boulder Creek, near Winthrop,
Weash., during the year ending Sept. 30, 1921.

[Made by John McCombs.]
' Dis-
Date. height. | charge.
Feet. Sec.ft.
5.80 1
64,83 63.4
5.93

. 8 Stage-discharge relation affected by ice.
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Daily discharge, in second-feet, of Chewack Creek below Boulder Creek, near Win=-
throp, Wash., for the year ending Sept. 30, 1921.

Day. Oct. | Nov. | Dee. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. [ Aug. | Sept.
128 198 112 104 48 123 250 | 3,520 970 218
162 108 104 102 50 125 290 | 3,140 852 208
162 108 104 54 128 204 | 3,260 785 208
154 198 104 64 128 294 | 4,300 nz 198
278 180 96 || - 4 128 310 | 4,700 650 189
328 162 96 80 a0 82 120 364 | 3,780 620 189
404 154 98 R 89 146 404 | 4,040 592 180
364 | J154| 101 94| 154| 4092|3650 | B65| 171
310 | . 154} 104 || 95 162 540 | 3,260 540 162
310 154 96 96 154 620 | 3,020 492 158
310 154 82 78 162 2, 560 492 154
328 |- 137 75 90 171 712 | 2,360 468 149
204 137 69 86 189 780 | 2,260 467 145
278 137 64 82 218 | 1,110 | 2, 160 424 141
251 137 69 78 240 | 1,360 | 1,960 424 136 0

40 .

240 146 85 78 251 | 2,360 | 1,860 132
228 154 94 50 79 2,360 | 1,860 382 128
240 154 101 85 250 2, 560 | 1,960 365 128
228 154 112 88 3,260 | 1,760 345 128
218 154 108 90 4,040 | 1,660 328

146 104 91 4,560 | 1,760 310
208 137 98 92 4,040 | 1,760 204
208 187 101 42 92 280 | 3,520 | 1,660 278
203 137 104 43 89 4,040 | 1,660 an
198 137 104 6 44 88 4,300 | 1,560 264 %0
208 137 104 46 88 4,000 | 1,460 258
108 137 120 46 86 3,140 | 1,260 |- 252
198 137 101 47 90 260 | 2,560 | 1,110 246 '
198 128 | 112 95 , 670 | 1,060 240
198 112 H2 || feeeeoeo 108 2,670 | 1,020 234
198 .o .-- 12 ) feeeaed 120 ....... 3,260 |--... 228 |]  leceemee

Nore.~-Gage not read Qet. 10, 24, Nov. 25, Dec. 3, 7, 20, 25, Feb. 27, Mar. 21, 28, 30, Apr. 1, 2, July 3, 4,
17, 18, 24, 26-30, and Aug. 10-16; discharge interpolated.” Gage not read Apr. 17 to May 2, May 25, 26, and
Aug. 20 to Sept. 30; discharge ascertained by oomFarison with flow of Methow River at Twisp, Stage-
discharge relation affected by ice Jan. 3 to Feb. 22; discharge ascertained by mesdns of gage heights, observer’s
1.\0%0::i tg:e discharge measurement, and weather records. Braced figures show mean discharge for periods
ncluded.

Monthly dischdrge of Chewack Creek below Boulder Creek, near Winthrop, Wash., for
) the year ending Sept. 30, 1921.

[Drainage area, 475 square miles.]

Discharge in second-feet. Run-off.
"Month. Per
Mazximum. | Minimum.| Mean. s?nglate Inches. Acre-feet.
€.
OCHODOT - v emeemee oo 240 0.505 0.58 14,800
152 .320 .36 9,040
98.3 .207 .2 6,040
6l.5 129 16 3,780
52.8 111 .12 2,930
84,5 .178 .21 5, 200
210 CL442 .49 12, 500
1,990 4,19 4.83 122, 000
2,380 5.01 5.50 142, 000
443 . 933 108 27, 200
136 . 286 .33 8,360
70 147 .16 4,170
The YearTe e cac e cmnaannn 4,700 |ccoeacooaae 495 1,04 14,14 358, 000
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CHELAN RIVER BASIN.
"LAKE ‘CHELAN AT CHELAN, WASH,

Location.—In sec. 13, T. 27 N., R. 22 E., at Forest Service boat landing at
Chelan, Chelan County, a quarter of a mile above highway bridge at outlet.

DrAINAGE AREA.—950 square miles (measured on topographic and Forest Service
maps).

RECORD8 avarLABLE—September 1 to October 15 1897; Ja.nua.ry 1, 1898, to
December 31, 1899; January 1 to June 30, 1905; and December 5, 1910, to
September 30, 1921.

Gage.—Vertical staff on pile at landing; installed December 5, 1910; da,tum
1,076.15 feet above sea level. . Gage used from 1897 to 1899 was at Lakeside,
about 1 mile west of Chelan; datum 1,070.18 feet above sea level. In 1905
gage was on a bent of upper bridge at Chelan; elevation not determined.
Gage read by H. E. and C. M. Farley.

EXTREMES OF sTAGE.—Maximum stage recorded during year, 8.2 feet June 8;
minimum stage recorded, 2.90 feet September 10.

1898-99 and 1911-1921: Maximum stage recorded on June 8, 1921;
minimum stage recorded, 6.60 feet (elevation, 1,076.78 feet) January 27-28
and December 2-5, 1898.

RecunaTioN.—The lake level is controlled at low water by operation of flash-
board dam at outlet in the interest of navigation.

Accuracy.—Gage read to hundredths about once a week. Record reliable.

CooreraTioN.—Record furnished in part by Chelan Electric Co.

Da'zly gage height, in feet, of Lake Chelan at Chelan, Wash., for the year ending
Sept. 30, 1921.

Day. Oct. | Nov. | Dec. { Jan. | Feb. | Mar. | Apr. { May. | June. | July. | Aug. | Sept.
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CHELAN RIVER AT CHELAN, WASH.

LocarioN.—In sec. 13, T. 27 N., R. 22 E., at lower bridge at Chelan, Chelan
County, 800 feet below flashboard dam at outlet of Lake Chelan and 4
miles northwest of Chelan Falls.

DRAINAGE AREA.—950 square miles (measured on topographic and Forest
Service maps).

RECORDS avAiLABLE.—November 1, 1903, to September 30, 1921.

GaceE.—Vertical staff on fourth bent of left approach to lower bridge; read
by H. E. and C. M. Farley.

DISCHARGE MEASUREMENTS,—Made from upper bridge 1,000 feet above gage,
from boat, or by wading.

CHANNEL AND CONTROL—Bed composed of boulders and gravel; shifting at
extremely high water. Channel curved above gage, but practically straight
below. Banks high; not subject to overflow.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 12.3 feet
June 8 (discharge, 11,600 second-feet); minimum stage recorded, 4.9 feet
September 6, 9-12, 14-18, 20, 24 (discharge, 5386 second-feet).

1903-1921: Maximum stage recorded on June 8, 1921; practically no
flow for at least part of day on January 30, 1917, when outlet to lake was
blocked solid with floating ice so that no water could flow over dam.

Ice.—Stage-discharge relation not affected by ice.

Diversions.—Several irrigation ditches divert from tributaries a very small
proportion of the run-off.

RecuraTioN.—Flashboard dam 800 feet above gage controls lake level at low
water in the interest of navigation. Monthly summaries of flow have been
corrected for storage.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined
below 10,000 second-feet, Gage read to hundredths twice daily during
October and November; once daily thereafter. Daily discharge ascer-
tained by applying mean daily gage height to rating table. Records ex-
cellent.

CooPERATION.—Gage-height record furnished by Chelan Electric Co.

Discharge measurements of Chelan River at Chelan, Wash., during the year ending
Sept. 30, 1921.

[Made by Jobn McCombs.]
Gage Dis- Gage Dis-
Date. height. | charge. Date, height. | charge
Feet. | Secft. Feel. | Secft,
Jan, 20 5.41 798 || Feb. 4 5.32 77

Feb. 4o 5.28 800 || JUly 25 8.72 5,180
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Daily discharge, in sécond-feet, of Chelan River at Chelan, Wash., for the year
ending Sept. 30, 1921.

Day. Qct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June, | July. | Aug. | Sept.
1,440 | 980 | 730 | 845 | 1,060 | 1,340 | 2,500 420 | 7,880 | 4,290 785
1,440 980 785 910 980 | 1,440 | 2, 8,780 { 7,700 | 4,450 785
1,440 | 910 | 910 | 845 1,060 | 1, 2 9,140 | 7,340 | 4,290 785
1,340 980 845 845 | 1,060 | 1,440 | 2,370 | 9,860 | 6,980 | 4,130 730
1,240 910 845 730 | 1,150 | 1,440 | 2, 10,400 | 6,980 | 4,130 730
1,240 | 845 | 845 | 845 | 1,150 | 1,340 | 2,370 | 10,400 | 6,620 | 3,040 586
1,240 785 845 910 | 1,150 | 1, 2,370 | 11,200 | 6, 3, 630
1,150 | 845 | 845 785 | 1,060 | 1,440 | 2,3 11, 600 | 6,260 | 3,040 630
1,060 | 845 | 845| 785 1,150 | 1,440 | 2,370 | 11,400 | 6,260 | 3,040 586
1,060 | 845 785 | 785 1,660 |1, 2,630 | 11,000 3, 586
1,060 | 845| 730 | 785 1,550 | 1,440 | 2,500 | 10,800 | 5,920 | 2,900 586
980 | 845 | 785 | 845 [ 1,550 | 1,440 | 2,630 | 10,400 | 5, 2,900 586
980 845 730 910 | 1,5 1,660 | 2,760 | 10,000 | 5, 2, 630
080 | 845| 785| 910 1,660 | 1,660 | 2,800 | 9, 5,920 | 2, 500 586
980 845 910 980 | 1, 1,660 | 3,040 | 9,680 | 5,920 | 2,500 586
080 | 846 910 | 1,060 | 1,440 | 1,660 | 3,490 | 9,320 | 5,750 | 2,870 586
1,060 785 980 1,440 | 1,770 | 4,450 | 8, 5,580 | 2,370 586
1,060 785 980 | 1,060 | 1,440 | 1,770 | 5,920 [ 8,600 | 5, 2, 586
080 | 785 | 980 | 1,060 | 1,440 | 1,770 | 6,620 | 8, 5,410 | 2,370 630
980 785 910 | 1,060 | 1,440 | 1,800 | 7,340 | 8,060 | 5, 2,370 586
980 | 730 | 845 1,060 | 1,340 | 2,010 | 7,700 | 8,060 | 5,250 | 2,250 630
980 845 | 1,060 | 1,440 | 3, 8,060 | 8, 5, 2,250 630
980 785 845 | 1,060 | 1,340 | 3,190 | 8,420 | 8, 5,000 | 2, 630

980 | 730 | 845 | 980 | 1,340 | 3,040 | 8,600 | 8,420 | 4, 1, 586
1,060 | 785 | 910 1,060 | 1,550 | 2,900 | 8,960 | 8,240 | 5000 | 1,660 630
1, 060 730 845 | 1,150 | 1,550 | 2,900 | 9,140 | 8,0€0 | 4,930 | 1,550 678
980 | 730 | 845 | 980 | 1,440 | 2,900 | 9,140 | 8,060 | 4,930 | 1,550 630
980 678 845 980 | 1,440 | 2,760 | 8,780 | 8,060 | 4,770 | 1,550 678
910 730 845 | ... 1,340 | 2,760 | 8,600 | 7,880 | 4,610 | 1,550 678
980 980 845 ... 1,340 | 2,630 | 8,420 | 7,700 | 4,450 | 1,150 678

. 730 845 | 1,340 (... .. 8,420 |._______ 4,450 845 1.

Monthly discharge of Chelan Rz‘verggt IC'helan, Wash., for the year ending Sept.
. ) 1921. ,

[Drainage area, 950 square mﬂes.l

Observed discharge in Discharge with-

" second-foet, Run-off in acre-feet. ots}g oz;odr?fgtin
* | Run-
Month. offin
Maxi- | Mini Without Por | nches.
o |, | Mean. | Observed.| Stored. st;racg'g Mean. square
2,010 | 1,240| 1,720 | 106,000 | 3,250 | 109,000 | 1,770 | 1.86 2.14
1,440 910 | 1,090 64,900 | —9,750 55, 200 928 977 1.09
980 678 822 50, 500 | —10, 800 39, 700 646 . 680 .78
980 730 850 52, +2, 54, 890 .937 1.08
1,150 730 938 52,100 | 10, 700 62,800 | 1,130 | 1.19 1.24
16 980 | 1,350 | 88, —8, 5, 1, 1.28 1.48
3,340 | 1. 1, 118, 000 —8, 100 110,000 | 1,850 | 1.95 2.18
9,140 | 2,370 | 5,170 318, 000 |--105, 000 3 6,880 { 7.24 835
11, 600 ,700 | 9, 549,000 | —12, 500 536,000 | 9,010 | 9.48 10, 58
7 4,450 | 5,790 356,000 | —63, 900 4,750 | 5.00 5.76
4450 | '845| 2,580 | 159,000 | —29.800 | 129,000 | 2,100 | 2.31 2.55
785 586 1 38,100 | 7,200 45,300 761 .801 .89
11,600 586" 2, 690 | 1,950,000 | —14,300 | 1,930,000 | 2,670 | 2. 81 38.12

Nore.—Storage estimated from gage—height record of Lake Chelan and capacity of lake determined
from areas measured on topographic maps.

ENTIAT RIVER BASIN.

ENTIAT RIVER AT ENTIAT, WASH,

Location.—In sec. 18, T. 25 N, R. 21 E., one-eighth of a mile below power plant
of Wenatchee Valley Gas & Electric Co., three-fourths of a mile west of
Entiat, Chelan County, and 1 mile above mouth.

DRAINAGE AREA.—419 square miles (measured on topographic ms,ps)

REcoRDS AvAILABLE.—October 5, 1910, to September 30, 1921.
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Gagr.—Inclined staff on left bank one-eighth of a mile below power plant; read
by L. G. Asher.

DISCHARGE MEASUREMENTS.—Made from private bridge 200 feet below power
plant or by wading.

CHANNEL AND CONTROL.—Bed composed of gravel and boulders; shifting. One
channel at all stages. Left bank high; not subject to overflow. Right
bank slopes gradually.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.7 feet
June 5-7 (discharge, 4,360 second-feet); minimum discharge, estimated
106 second-feet January 11, when stage-discharge relation was affected by ice.

1910-1921: Maximum stage recorded, 5.0 feet June 17, 1916 (discharge
5,150 second-feet) ; minimum discharge, estimated 50 second-feet December
14, 1919, when stage-discharge relation was affected by ice.

Ice.—Stage-discharge relation affected by ice. )

Diversions.—Several diversions above station for irrigation. Entiat Irrigation
Co.’s high-line canal (capacity, about 15 second-feet) carries water past
station.

ReauLaTION.—Flow affected by changes in load at power plant.

Accuracy.—Stage-discharge relation permanent except as affected by ice
January 4 to February 6 and February 15-22. Rating curve well defined.
Gage read to hundredths once daily. Daily discharge ascertained by
applying daily gage height to rating table. Mean discharge for periods
during which stage-discharge relation was affected by ice, ascertained by
means of gage heights, observer’s notes, and weather records. Records good
except for periods during which stage-digcharge relation was affected by ice.

CooreraTioN.—Gage-height record furnished by Wenatchee Valley Gas &
Electric Co.

The following discharge measurement was made by John McCombs:
July 25: Gage height, 2.25 feet; discharge, 771 second-feet.

Daily discharge, in second-feet, of Entiat River at Entiat, Wash., for the year ending
Sept. 30, 1921.

Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
161 260 | 332| 550 (3,120 1,900 | 583 174
167 |1 260 | 355 518 3,460 | 1,830 550 180
161 252 | 3565| 618(3,820( 1,540 550 180
130| 260 380 | 518 (4,000 | 1,410 | 458 177

268 | 380 | 518 4,360 | 1,350 | 404 161

130 268 | 550 | 518 (4,360 | 1,200 | 404 155
144 | 288 | 458 583 4,360 | 1,200 | 404 144

149! 268 | b51B| 583 | 4,180 | 1,200 380 138

155| 268 518] 728 (3,640 1,240 380 141

167 | 280| 5IB| 803 |8,460 | 1,180 | 380 141

310 | 518 1,030 | 3,120 | 1,130 [ 380 138

310 | 310 518 1,080 2,610 | 1,080 | 355 182

310 | 289 | 518 1,130 /2,450 | 1,080 | 355 120

2801 268 | 518 1,850 2 1,080 | 332 132

125 268 | 518 | 1,680 {2,450 | 1,030 | 332{. 1
268 1 518 2,290 {2,130 | 1,030 ; 310 127

268 | 518 (3,200 | 1,980 | 1,030 | 310 124

195| 260| 51834602180 68471 310 132

260 | 518 (3,460 2,130 | 0841 289 141

252 | 518(3,460 2,130 | 938 | 289 177

260 | 518 | 3,460 2,130 | BO3 | 229 248

268 | 518 | 3,460 | 2,200 | 850 | 225 183

222 | 268 | 583 | 3,460 2,200 808, 222 183

220 | 268 | 583 |3,460 2,200 | 768 207 158

233 | 289 | 550 |8,460 2,200 768 204 138

120 990 | og9| 550 3400 | 2400 | 53 193] 135
2201 280 | 55013,120| 2200 683! 187 215

245 | 289 | 550 | 2,610 | 1,980 6{.3 1 211
_______ 310 | 518(2450 (1,000 618! 16 200
....... 310 | 5502200 | 1,830 | 583} 167 200
310 2,450 583 | 174 |eeeneee

Note.—Braced figures show mean discharge for periods included,
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Monthly discharge of Entiat River at Entiat, Wash., for the year ending Sept. 30,
1921.

Discharge in second-feet.
Run-off in
Month. acre-feet.
Maximum,.| Minimum.] Mean.
850 177 309 19, 000
248 167 198 11,
180 116 8 9, 100
167 |eecceeaee 128 7,870
310 .. 195 10,
310 252 276 17,000
583 332 500
3,460 518 1,990 122, 0600
4, 360 1,830 2, 800 167, 000
1, 900 583 1,050
583 167 320 19, 700
248 124 161 3
4,360 |cococaeaa s 675 488, 000

WENATCHEE RIVER BASIN.

WENATCHEE RIVER NEAR LEAVENWORTH, WASH,

Locarron.—In SW. 14 sec. 12, T. 26 N., R. 17 E., 1,500 feet below highway
bridge at Plain, half a mile below Beaver Creek and 14 miles north of
Leavenworth, Chelan County.

"DRAINAGE AREA.—591 square miles (measured on topographic maps)

REcorps avaiLaBrLE.—November 27, 1910, to September 30, 1921.

GaGeE.~—Since September 6, 1913, vertical and inclined staff gage on left bank,
1,500 feet below highway bridge; read by P. H. Hertzog. November 28,
1910, to September 5, 1913, vertical staff 15 feet downstream at same datum.

DiscEARGE MEASUREMENTS.—Made from cable three—elghths of a mile above
gage or by wading.,

CHANNEL AND CONTROL.—Bed composed of gravel and small boulders. Control
likely to shift during extremely high water. Ope channel at all stages.
Banks high and not subject to overflow. Btage of zero flow, according to
measurements made September 27, 1918, gage height 1.2 feet +0.2 foot.

EXTREMES OF DISCHARGE.— Maximum stage recorded during year, 9.4 feel
June 5-8 (discharge, 13,800 second-feet); minimum stage recorded, 2.85
feet September 18 (discharge, 505 second-feet).

1910-1921: Maximum stage recorded, 11.1 feet December 30, 1917 (dis-
charge, 18,700 second-feet) ; minimum discharge, 316 second-feet September
29 and 30 and October 11 and 12, 1915.

Ice.—Stage-discharge relation affected by ice during severe winters.

Diversions.—The Wenatchee Park Land & Irrigation Co. diverts a maximum
of about 12 second-feet from Chiwawa River during irrigation season.

RecurLATION.—None.

Accuracy.—Stage-discharge relation permanent except as affected by logs
October 1 to May 14. Rating curve well defined. Gage read to hundredths
once daily. Daily discharge ascertained by applying daily gage height to
rating table or, for period during which stage-discharge relation was affected
by logs, by applying to rating table the daily gage height corrected for
effect of logs by means of three discharge measurements and observer’s
notes. Records good October 1 to May 14; others excellent.

CoopreraTION.—Gage-height record furmshed by Quincy Valley Irmgatmn
District.
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Discharge measurements of Wenatchee River near Leavenworth, Wash., during the

year ending Sept. 30, 1921.

[Made by John M¢Combs.]
Gage Dis- Gage Dis-
Date. height. | charge. Date. height. | charge.
Feet Sec.-ft. . Feel Sec.ft.
Oct. 19 . .. ___. 64,16 1,720 || Fob. 6. .o mmccamcaanaae] 83,32 784
Jan.18. .. . ... ___. 4418 1,420 {| July 26 oo emmene 5.32 3,650
= Stage-discharge relation affected by logs.
Daily discharge, in second-feet, of Wenatchee River near Leavenworth, Wash., for
the year ending Sept. 30, 1921.
Day. Oc Nov. | Dee. | Jan, | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
| W 1,360 | 1,140 | 1,920 | 880 | 2,610 | 2,180 | 2,760 | 9,840 | 7,200 880
2. 420 | 1,140 | 2,180 | 880 | 2,610 | 2,460 | 2,760 | 11,200 | 6,000 830
3. 420 030 | 2, 760 880 | 2,610 1 2,320 [ 2,610 | 11,200 | 5,110 835
4. 300 2,320 | 83526102320 2760 12,600 | 4,000 790
5. 190 980 | 2,180 8351 2,460 ] 2,180 | 2,910 ; 13,800 | 4,690 836
6. 190 1,790 | 790 | 2,460 | 2,050 | 3,070 | 13,800 | 4,490 700
7. 980 | 9030 | 1,660 | 880 | 2,320 | 2,050 | 3,740 | 13,800 | 4,490 700
8. 030 | 930 835 | 2,180 { 2,050 | 4,110 | 13,800 | 4,900 700
9. 036 | 930 |1,360 | 835| 2,180 2 240 | 4 490 | 11,500 | 4,900 745
980 | 880 | 1,140 | 1,540 | 2,180 | 2,420 | 5,110 | 11,000 745
830(5] 880 3,740 | 2,050 | 2,610 | 5,330 | 9,300 745
880
835
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* NoTE.—Gage not read Mar. 29 and Apr. 9-10; discharge interpolated.

Monthly discharge of Wenatchee River near Leavenworth, Wash., for the year ending

Sept. 30, 1921.
[Drainage area, 591 square miles.]

Discharge in second-feet. Run-off,
Month. Per
Maximum. | Minimum. | Mean. sqx%lare Inches. | Acre-feet.
mile,

5, 550 1,480 2,470 418 4,82 152, 000
1,790 835 1,250 2,12 2.36 74, 400
2,050 660 932 158 1.82 57,300
2,760 880 1,390 2,35 2,71 85, 600
5,770 790 2,180 3.69 3.84 121, 000
2,610 1,790 2,100 3.55 4,09 129, 000
3,740 2,050 2, 840 4,81 5.37 169, 000
11, 800 2,610 7,230 12.2 14.07 445, 000

13, 800 6, 230 9,150 15.5 17.29 544,
7,200 2, 760 4,330 7.33 8.45 266, 000
2,760 790 1,570 2.66 3,07 986, 500

2, 180 505 917 1.55 173 54,
The year_ ... . ccccacncevenaes 18, 800 505 3,030 5.13 69, 62 2, 190, 600
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YAKIMA RIVER BASIN.
KEECHELUS LAKE NEAR MARTIN, WASH.

Location.—At outlet of lake, 1}{ miles northeast of Meadow Creek railroad
station, 3%4 miles northwest of Martin, Kiftitas County, and 934 miles
northwest of Easton.

DRAINAGE AREA.—B5 square miles (measured on topographic maps).

REucorDs AvAiLABLE.—January 12, 1906, to September 30, 1921.

Gage.—Water-stage recorder installed March 20, 1919. Vertical staff attached
to pier of bridge to gage house; read by C. O. Shupe. Position of gage
changed frequently during 1914 and 1915 to accomodate work on con-
struction of new dam. Since August 19, 1914, gages have been set to sea-
level datum; prior to that date at height of gate sill in temporary crjb dam—
elevation, 2,457 feet.

EXTREMES oF STORAGE,—Maximum stage recorded during year, 2,515.43
feet at 6.45 a. m. July 10 (storage, 153,780 acre-feet); minimum stage
recorded, 2,434.43 feet at 6 p. m. October 1 (storage, 11,880 a.cre-feet)

1906-1921: Maximum stage recorded on July 10, 1921 minimum stage,
from water-stage recorder, 2,430.74 feet at 6:30 p. m. October 11, 1918
_ (storage, 7,190 acre-feet).

StoraeE.—Capacity of neéw reservoir, 152,000 acre-feet; elevation of gate sill
2,425 feet, and of spillway crest, 2,515 feet. Record of storage or release
each month used to determine discharge without stomge at gaging station
below dam.

Accuracy.—Water-stage recorder not operated during year. Staff gage read
to hundredths twice daily. Records excellent. v

Cooreratron.—Complete record furnished by Bureau of Reéclamation.

Daily storage, in acre-feet, in Keechelus Lake near Martm, Wash., for the rear
ending Sept. 30, 1921. -

. Day. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
79, 080\ 95, 180| 138, 530( 150, 5701, 1,1 , 90| - -49, 040
79, 400 95, 790 137, 630 151 mo 113, 740| 47,980
79, 8301 6, 200) 138,860y 1 lﬂ.ﬂ,ﬁ ,-46,980
80, 000 96, 790 140, 000 151 730 107,080, 46,150
80, 220 97,170 141, 630| 151,860, 103,820/ 45,190
80, 420! 97, 590! 143, 070 152, 100, 480 44,2%
5,640 ! 80,700] ‘97 930) '144, 450 152, 690] * 97, 150

| S 15,060| 24,030| 39, 67,060{ 81,050 98, 31 143, 980( 153, 200 93,900 42,470
[ I 14,600] 24,280| 40, 140| 67,680 8L, 360| 98, 720 143,320 153,630, 90,610( 41,680
10...... 13,930| 24,460| 40,460, 68,050 82,610 99, 1 143, 150| 153, 360] 87,310 40,890
11......| 1§,430( 24,660/ 40,980] 68,410 86, 060 99, 710 143,000/ 152,770 84,410{ 49,150
12 ... 12,970 24,820{ 41,360] 68,890 89, 970] 100, 420 143,000( 152, 660 82,360| 39,460
13 12, 550( 24,9601 41,720/ 69,510, 92, 101, 260 143, 000{ 152,770] 80,490 38 620
I SO 13,200{ 25,160| 42,030( 70,310 93, 560 101, 980 143, 120) 152,840| 78, 650 37,720
W .- 13,930] 25,350| 42,250{ 71,510/ 94, 580) 102,640 142, 950 152, 890| 76,880 36,920
... 14, 610| 25, 660 42, 430 72,490, 95, 260 103, 200, 142, 830 152,790 75,040 36;160
7. 15,150| 26,310! 42, 690| 73,260 95, 890 103, 820 .142, 900 152,390, 73,210| 35,290
). S 15,700 27,280| 42,900{ 73,950/ 96, 104, 420 143,120, 151,910 71,460 34,480

19 .. 6, 28,3901 43, 140( 74, 500 97, 110, 105, 090 143, 390| 150,8201 69,480| 33,830
20..... 16,700 29, 480] 43, 350| 75,040 97, 690| 105, 780 143, 810| 149, 240| 67, 550 33,510
107,160 144, 330 147,620| 65,560; 33,490
109, 430 144, 800! 145, 6100 63,710 32,970
09, 145,260| 143,200 62,060 32,410

109, 730 145, 810| 140, 530] 60, 520 31,
1()9 770 146, 137,650 59,070 31,230
110, 220 146, 700| 134,830 57,570/ 30,790
110, 280| 147,080} 131,970! 56, 30, 340
110, 540 147,920| 129,170, 54,620/ 30,380
111, 290 148, 770 126,430| 53,140/ 30,160
111, 850, 149, 770 123, 550 51,750{ 28,760
................ 120,380 50, 340]- -~ .-~
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YAKIMA RIVER NEAR MARTIN, WASH,

LocatioN.—Below dam at outlet of Keechelus Lake, 114 miles east of Meadow
Creek railroad station, 314 miles northwest of Martin, Kittitas County, and
914 miles northwest of Easton.

DRAINAGE AREA.—55 square miles (measured on topographic maps).

RECORDS AvarLABLE.—October 18 to November 14, 1903; January 28, 1904, to
September 30, 1921.

Gage.—Inclined staff in paved ¢hannel on left side of outlet works; installed
December 2, 1916; read by C. O. Shupe For description of previous gages
see Water-Supply Paper 442. )

DISCHARGE MEASUREMENTS.—Made from cable 700 feet below dam or by wading.

CHANNEL AND coNTROL.—Bed composed of gravel; shifts at high stages.. Logs
and brush sometimes lodge on rifle control below gage and aﬁgect stage-
discharge relation.

EXTREMES OF DISCHARGE.—Maximumn stage recorded, 9.47 ‘feet August 1-10
(discharge, 1,790 second-feet); no flow October 14-22, when reservoir gates
were closed.

1904-1921: Maximum discharge, 7,370 second-feet a,t 10.45 a. m. March
26, 1915, when temporary crib dam was washed out (,ga.ga deatroyed, dig-
charge computed from hourly, gage rea.dmgs of lake surface and estxma,ted
natural inflow to lake); practically no flow when gates in Keechelus reser-
voir dam are closed.

Ice.—Stage-discharge relation not affected by ice.

Diversions.—None.

ReguLaTION.—Flow pa.rtly controlled by storage and release of Water at
Keechelus reservoir. Monthly discharge without storage determined from
records of stage at reservoir.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined;
revised slightly for use during year. Gage read to hundredths twice daily.

- Daily discharge ascertained by applying daily mean gage height to rating
table except for periods July 7-11 and 13-16, when water flowed over spill-
way, and flow past gage was increased by computed discharge over spillway.

. Records good.

CoorerarioN.—Complete record furnished by United States Bureau of Recla-
mation.

Dnscharge measuremenis of Yakima River near Martin, Wash., during the year
ending Sept. 30, 1921.

Date. Made by— h%m chDa:-sée. Date. Made by— hm- ch]iri:e.
Feet. | Sec~ft.
Oct. 7 | Parker and Ball.. 6. 51 728 || May 20
Feb. 10 | Ball and Shupe.. .88 256 || June 22 | D, E. Ball
10 ... do_........ .88 267 || Aug. 2
May 3| D.E.Ball...____.._._ 3.60 153 31
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Daily discharge, in second-feet, of Yakima River near Martin, Wash., for the year
ending Sept. 30, 1921.

¥

Day. Oct. | Nov. | Dec. { Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
485 2 2 2 2 93 10 149 564 2431 1,790, 700
451 2 2 3 2 391 10 149 578 250 | 1,760 550
536 2 2 3 2 356 0 149 607 | . 250 | 1,790 550
668 2 2 3 2 332 (1} 50 592 280 | 1,790 550
700 2 2 4 2 607 10 9 550 373 | 1,70 550
716 2 2 4 211,020 10 9 700 138 | 1,790 550
700 2 2 4 211,020 10 811,200| 241,790 497
668 2 2 4 211,020 10 11| 1,470 106 | 1,780 462
637 2 2 14 211,020 11 11 | 1,280 234 | 1,790 462
592 2 2 28 341,062 11 11| 1,020 738 | 1,790 462
550 2 2 14 311,00 11 11 924 461 { 1,020 462
523 2 2 2 311,020 11 11 860 310 | 1,020 462
183 2 2 2 311,020 11 11 860 1,020 462

0 2 2 2 31 1,020 1 12 828 281 1,8% 462
0 2 2 2 2 1,020 11 12| B2 1, 462
0 2 2 2 2| 1700 11 121 637 338( 1,02 462
0 2 2 2 2 373 11 177 430 410 | 1,020 462
0 2 g . 2], 2 295 1 700 430 578 | 1,020 :g
0 2 2 2 i1 860 430 892 | 1,020
0 2 2 2 2 265 12 924 430 988 | 1,020 462
0 2 2 2 21" 286F 1211,0201 430 1,050} 1,020 462
0 2 2 2 2 1,020 | 440 ) 1,240 | 924 462
1 2 2 2 2 195 860 485 451 | 1,430 860 | 462
-1 2 2 2 2 138 523 | 1,020 451 | 1, 860 462
2 2 2 2 2| 138| 302)1,020( 451 1,590 860 462
2 2 2 2 3 53| 30211,020 | 451/ 1,600 % 462
2 2 2 2 3 1| 302] 732 2501, 462
2 2 2 2 3 11 222 550 107 | 1,500 | -860 462
2 2 2 2 11 149 523 108 | 1,500 | 860 462
2 2 2 2 10 149 523 171 | 1,680 {7 880 462
2 2 2 10 |ooeenee 550 |oceuene 1,750 | 860 |-cuce--

Monthly discharge of Yakima River near ggt;rtin, Wagh., for the yem; ending Sept.

[Drainage ares, 55 square miles.] * ' -
. . e . t 124
PR e Discharge with.| *
. Obsewsggoggg?rse m Run-off in acre-feet. out storage, in |
) second-féet.
. .t Rune
Month. - offin
Maxi- | Mini- 1 ob Without Por |1
mum. | mum, | Me8 | geryeq, | Btored- | siorage. | Mean. EInare
716 0 240 14, —+9, 510 24, 300 395 7.18 8.28
2 2 2.00 119 | +15,300 15, 400 259 4.7t 5, 26
2 2 2.00 123 | +16,700 | 16,800 273 4,96 572
28 2 3. 97 244 | +24,900 25, 100 408 7.42 8. 56
3 2 2.29 127 | 425,100 25, 200 454 8.25 8.59
1,020 10| 483 29,700 | —9, 1 20,500 | 333 6.05| 698
860 10 109 6,490 | 17, 200 23, 700 398 7.24 8.08
1,020 379 23, 300 | +23, 500 48, 800 761 13.8 15.91
1,470 107 617 36, 700 | -+14,400 51,100 859 15.6 17.40
1,750 777 47,800 | —29, 400 18,400 299 5. 44 6. 27
1, 780 860 | 1,220 75,000 | —70, 000 5,000 81.(. 1.47 L70
700 462 28,900 | —29, 8,300 139 2,53 2.82
The year......| 1,700| -0| 364 263,000 | +17,400 | 28L,000| 388| 7.05| 9506
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YAKIMA RIVER AT CLE ELUM, WASH.

LocaTioNn.—In sec. 27, T. 20 N., R. 15 E., at highway brldge at Cle Elum
Kittitas County, just above Roslyn Creek, 8 miles below mouth of Cle,
Elum River, and 614 miles above Teanaway River.

Drainage AREA.—500 square miles (medsured on topographic maps).

Rucorps AvAILABLE.—August 24, 1906, to September 30, 1921.

Gage.—Friez water-stage recorder on right bank under highway bridge; installed
July 12, 1911; inspected by J. F. Huffman. Since June 27, 1916, vertica
staff on recorder wall. August 12, 1910, to June 27, 1916, vertical and
inclined staff on right bank 30 feet below bridge at present datum; prior
to August 12, 1910, chain gage on bridge, at datum varying from 0.14 foot
higher to 0.12 foot lower than that of present gage.

DiscHARGE MEASUREMENTS.—Made from highway bridge or by wading.

CHANNEL AND CcONTROL.—Bed composed. of gravel and cobblestones. One
channel at all stages. Control for low water formed by broad riffle about
1,200 feet below gage; rifle drowned out at high water. Control shifts
during floods.

EXTREMES oF DISCHARGE.—Maximum . stage during year, from water-stage
recorder, 6.95 feet at 5 p. m. May 25, (discharge, 8,820 second-feet);
minimum stage, from recorder, 1.10 feet at 6 a. m. November 7 (discharges
275 second-feet).

1906-1921: Maximum stage, measured from high-water marks, 12.5
feet November 14, 1906 (discharge, about 25,600 second-feet); minimum
stage recorded, 1.11 feet at 6 p. m. September 30, 1915 (discharge, 192
second-feet).

Ice.—Stage-discharge relation seriously aﬁ‘ected by ice during severe winters.

Diversions.—None.

ReguLaTION.—Flow partly regulated by storage and release of water at
Keechelus, Kachess, and Cle Elum reservoirs. Monthly discharge without
storage determined from records of stage at reservoirs.

Accuracy.—Stage-discharge relation permanent; not affected by ice. Rating
curve well defined. Water-stage recorder inspected daily; gage-height
record excellent. Daily discharge ascertained by applying mean daily
gage height to rating table. Records good October to, January; otherwise
excellent.

CooreEraTION.—Complete record furnished by TUnited States Bureau of
Reclamation.

Discharge measurements of Yakima River at Cle Elum, Wash., during the year
ending Sept. 30, 1921.

Date. Made by— Gage | Dis- || Date. Made by— h?i:ﬁ ch‘:{‘g',,

Oct. 6
2

Jan. 6
Feb. 11
Apr. 2
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Daily discharge, in second-feet, of Yakima River at Cle Elum, Wash., for the year
ending Sept. 30, 1921.

May. | Juee. | July. | Al

Jan. | Feb, | Mar. | Apr. ug. | Sept.
2,020 | 710 | 2,780 | 1,760 | 2,100 | 7,200 | 2,920 | 2,780 2’338
3,680 | 710 | 8,280 | 1,820} 2,120 | 7, 2, 2,710 | 2,

4,480 | 717 | 8,200 | 1,820 | 2,190 | 7,680 | 2,450 | 2,710 | 2,850
3,680 | 69113060 | 1,760 | 1,940 | 7,920 2,120 | 2,710 | 2,710
2,990 | 672 3,130 | 1,660 | 1,880 | 7,920 | 2, 2,780 | 2,710
2,320 | 641 |3,840 | 1,550 | 1,940 | 7,920 | 2,060 | 2,850 | 2,780
1,9 605 | 3,840 | 1,490 | 2,260 | 7,920 | 1,820 | 2,920 | 2,710
1,710 | 635 3,680|1,440 2,520 | 8,430 | 1,880 | 2,920 | 2 580
1,560 | 750 | 3,680 | 1,440 | 2,640 | 7,440 | 2,000 | 2,920 | 2,380
1,340 | 1,190 3,680I1,490 2,780 | 6,530 | 2,060 | 2,920 | 2,120
1,290 | 2,450 | 3,590 | 1,660 | 2,920 | 5,900 | 2,260 | 2,990 | 2,060
1,240 | 3,840 3,510 | 2,060 | 2,920 | 5,690 | 2,060 | 3,130 | 2,060
1,140 | 3,930 | 3,430 | 2,320 | 2,920 | 5,690 | 1,940 | 3,200 | 1,940
1,140 | 3,280 | 3,360 | 2,320 | 3,430 | 5,480 | 1,940 | 3,200 | 1,340
1,390 | 2,640 | 3,280 | 2,190 | 4,380 | 4,970 | 1,880 | 3,130 | 1,200
1,490 | 2,190 | 3,430 | 2,000 | 6,110 | 4,380 | 1,820 | 3,200 | 1,200
1,440 | 1,880 | 3,360 | 1,880 | 7,440 | 3,840 | 1,880 | 3,200 | 1,290
1,340 | 1,660 | 3,510 | 1,940 | 7,680 | 3,430 | 1,820 | 3,200 | 1,490
1,240 ] 1,490 | 3,430 | 2,060 | 7,920 | 3,360 | 2,060 | 3,280 | 1,550
1,160 | 1,440 | 3,200 | 2,060 { 7,440 | 3,430 | 2,260 | 3,200 | 1,

1,080 | 1,340 | 3,060 | 2,450 | 6,970 | 3,680 | 2,260 | 3,200 | 1,550
1,020 | 1,240 | 2,090 | 3,500 | 7,440 | 3,930 %260 3,130 | 1,440
985 [ 1,490 | 2,920 | 4,380 ['7, 3,930 | 2,450 | 3,060 |- 1,440
902 | 1,760 | 2,580 | 3,030 | 7,680 | 4,020 | 2,580 | 2,000 | 1,300
849 | 1,940 | 2,580 | 3,200 | 8,600 | 4,020 | 2,640 | 3,130 | 1,390
805 | 2,190 | 2,380 | 2,780 | 8,430 | 3,930 | 2,640 | 3,130 | 1,390
771 2,520 | 1,710 | 2,520 | 7,440 | 8,680 | 2,680 | 3,060 | 1,340
757 | 2,520 | 1,600 | 2,380 | 6,110 | 3,130 2,5% 3,080 | 1,490
743 |ooooo 1,600 | 2,380 | 5,690 | 2,780 | 2,520 | 2,990 | 1,710
723 ... 1,600 | 2,260 | 5,480 | 2,710 | 2,520 | 2,990 | 1,

6L 1,660 6,110 |- 2,580 | 2,990 |....---

Monithly discharge of Yakima River ?OC% Elum, Wash., for the year ending Sept-
‘ , 1921. '

[Drainage area, 500 square miles.]

i Discharge with-
TV ¢ .

Obse seggnddlfégfg“ Run-off in acre-feet. out stoaafge% in

880011. ~feet. Run-off
Month. in
Per incnes
Maxi- | Mini- ‘Without

mum. | mum. Mean. | Observed.| Stored. storage. Mean. sqqaere
1, 720 106, 000 | --23, 900 130,000 | 2,110 4,22 4,86
758 45,100 | +32, 900 78,000 | 1,310 2.62 2.92
776 47,700 | 434, 82,600 | 1,340 2.68 3.09
1, 570 96, 500 | +-46, 900 143,000 | 2,330 4,66 5.37
1,680 93,300 | 446,500 | 140,000 | 2,520 | 5.04 5.25
3, 000 184,000 | —29, 155,000 | 2,520 5.04 5.81
2,220 132,000 | 443, 400 175,000 | 2,940 5.88 8.56
4,940 , 000 | 46, 100 350,000 | 5,690 | 1.4 13.14
5, 290 315, 000 22, 337,000 | 5,660 | 113 12, 61
2,250 138,000 | —17, 000 121,000 | 1,970 3.94 4. 54
3,020 186, 000 {—150, 000 6, 000 585 117 1,85
1,010 | 114,000 | —68, 45500 | 765| L5| L7
2,430 | 1,760,000 | 32,300 | 1,790,000 | 2,480 4,98 67.21
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YAKIMA RIVER AT UMTANUM, WASH,

Location.—In see. 30, T. 16 N R. 19 E,, at Umtanum, half a mile above Um-
tanum Creek and 10 miles south of E]lensburg, in Kittitas County.

DRAINAGE AREA.—1,620 square miles (measured on topographic maps and Pl
I, Water-Supply Paper 369).

RECORDS AvAILABLE.—August 25, 1906, to May 20, 1907; August 10, 1907, to
November 15, 1915; irrigation seasons 1916 to September 30, 1921.

Gage.—Stevens continuous water-stage recorder on right bank 100 feet east of
railroad section house at Umtanum; installed July 10, 1914; inspected by
D. B. Sage, and F. W. Creighton. Prior to June 26, 1908 vertical staff gage
at datum 0.16 foot higher than that of present gage; June 26, 1908, to July
9, 1914, cantilever chain gage at datum 0.13 foot higher than present gage
until January 1, 1911, and at approximately the same datum as present
gage thereafter; Barrett and Lawrence water-stage recorder also used Sep-
tember 28, 1911, to July 9, 1914. All gages at practically the same site.

DiscaareE MEASUREMENTS.—Made from cable 100 feet above gage or by wading,

CHANNEL AND coNTRoL.—Bed composed of rocks and gravel. Control shifting.
One channel at all stages.

ExXTREMES OF DISCHARGE.—Maximum stage during year, from water-stage
recorder, 8.3 feet May 17 and 19 (discharge, 11,700 second-feet); minimum
mean daily discharge, 1,100 second-feet September 17.

1906-1921: Maximum stage recorded, 14.2 feet November 15 or 16, 1908

(estimated from high-water marks; discharge, about 41,000 second-feet);

. minimum stage recorded, 2.86 feet at 7 p. m. October 3, 1915 (discharge,
138 second-feet),

Ics.—Observations discontinued during winter.

Drversions.—Water diverted above gage for irrigation of about 40,000 acres in
Kittitas Valley.

RecuraTioNn.—Flow partly regulated by storage and release of water at Xeeche-
lus, Kachess, and Cle Elum reservoirs.

Accuracy.—Stage-discharge relation changed during winter. Rating curves well
defined. Water-stage recorder inspected and staff gage read to hundredths

twice daily; gage-height record excellent, Daily discharge ascertained by
applying daily mean gage height to rating table. Records excellent.

CoorsraTion.—Complete record furnished by United States Bureau of Recla-
mation .

Discharge measurements of Yakima River at Umtanum, Wash., during the year
endmg Sept. 30, 1921.

Date. Madeby— |, Jag0 | Die || Date, . Made by— kS |
3 Feet Sec.gi)
3,000 || May 27 | Crawford and Ball.....{ 7.80 9,
4.26 1,280 {| June 24 | D. E. Ball ._.___.. ..| 598 4,300
5. 60 3,680 || July 22 |..... 0. e e 4.78 1,990
5.20 830 || Sept. 2 |-o--- s 582 2,940
7.98 | 10,900
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Daily discharge, in second-feet, of Yakima River at Umianum, Wash., for the year
ending Sept. 30, 1921.

Day. Oct. | Apr. | May. | June. | July. | Aug. | Sept
3,640 | 3,310 | 8,070 200 | 2,470 | 3,100
3,870 | 3,200 9,040} 3,420 | 2530 3,000
3,870 | 3,100 9,040 | 3,200 | 2,510 | 2,790
3,640 | 2,800 | 6,040 | 2,600 | 2,430 | 2,600
3,310 2,790 0,700 | 2,470 | 2,470 2,690
3,100 | 2,700 | 9,870 | 2,470 | 2,500 | 2,690
2,790 | 3,200 9,870 | 2,340 | 2,690 2, 660
2,790 | 3,640 | 9,700 |+ 2,070 | 2,790 2, 560
2,790 | 3,870| 9,870 2,190 | 2,790 | 2,450
3,000 4110 8,070| 2,190 2,790 | 2,230
3,310 | 4110} 7,4401 2,380 | 2,790 | 2,070
4,240 | 4,110 | 6, 2,210 | 2,800 2,040
4,620 | 4,240 | 6,8401 2,140 | 3,000 2,000
4,400 | 4,750 | 6,690 | 2,020 | 3,100 1,600
4,110 | 5,960 | 6,250 1,900 | 3,100 1,290
3,870 | 8,070 | 5680 | 1,820 '3,100 1,110
3,640 | 11,400 | 5,140 | 1,750 | 8,200 1,100
3,640 ! 11,400 | 4,490 ! 1,700 | 3,200 1,130
3,870 | 11,700 | 4,240 [ 1,610 | 3, 1,290
3,760 | 11,400 | 4,110 | 1,850 3,310 1, 370
3,870 | 10,700 | 4,240 | 2,070 | 3,310 1,440
5,410 | 10,400 | 4,490 | 2,040 | 3, 1,

)y 10,700 | 4,620 | 2,070 | 3,100 1, 450
6, ,400 | 4,490 | 2,210 | 3, 1,440
5,280 | 11,000 | 4,620 | 2,360 | 3,100 1,450
4,490 | 11,000 | 4,620 430 1 3,100 1,410
3,900 | 10,400 | 4,360 | 2, 410 ,
3,640 | . 8,710 | 3,760 | 2,360 | 3,100 | 1,400
3,640 | 7, 3,310 | 2,270 | 3,100 | 1,560
3,530 | 6, 3,200 | 2,300 | 3,000 | 1,640

7,290 oo 2,380 | 3,000 |-ceeeo-o

Monthly discharge of Yakima River at Umianum, Wash., for the year ending Sept.

30, 1921.
, " Discharge in second-feet.
Run-off in
Month, acre-feet.
Maximum. | Minimum. | Mean.

October ‘3,880 1,440 | 2,000 129, 000
April 6, 540 ‘2, 790 3,970 236, 000
8y 11, 700 2,790 | 6,940 427,000
June 9,7 3,200 6340 377, 000
July - 3,420 1,610 | 2280 140, 000
Augus 3,310 2,430 | 2,040 181, 000
Sopbember 3,100 1,100| 1,890 112,000

YAKIMA RIVER NEAR PARKER, WASH,

LocaTioN.—In sec. 28, T. 12 N,, R: 19 E., below Sunnyside diversion dam,
2 miles below Union Gap, I% miles east of Pa,rker, Yakima County, 334
miles northwest of Wapato, and 11 miles below mouth of Naches River.

DRAINAGE AREA.—3,560 square miles (measured on topographic maps and Plate
1, Water-Supply Paper 369).

RECORDS AVAILABLE.—April 25, 1908, to September 30, 1921.

Gage~—Stevens continuous water-stage recorder on left bank about 600 feet
below Sunnyside diversion dam; installed August 17, 1915; inspected by
H. J. Hanson, E. E. Anderson, and H. C. Beardsley. - For description of
previous gages see Water-Supply Paper 442,

DiscHARGE MEASUREMENTS.—Made from cable 80 feet above gage or by wading.

CHANNBL AND coNTROL.—Bed composed of solid rock, large boulders, and gravel.
One channel at all stages. Control formed by diagonal rifie about 250
feet below gage; may shift slightly during extremely high floods.
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EXTREMES OF DISCHARGE.—Maximum stage during year, from water-stage re-
corder, 9.19 feet at 9.15 p. m. May 17 (discharge, 17,600 second-feet);
minimum stage, from recorder, 1.38 feet at 2.30 p. m. September 18 (dis-
charge, 45 second-feet).

1908-1921: Maximum stage recorded 15.0 feet at 1 p. m. December 30,
1917 (discharge, 52,900 second-feet); practically no flow Octoher 26, 1911,
August 25 and 28, 1915, and September 14, 1918.

Ice.—Stage-discharge relation slightly affected by ice during severe mnters

Diversions.—Water diverted above gage for irrigation of ahout 250,000 acres.

REGULATION. ——Flow partly regulated by diversions, and by storage and release
of water at Keechelus Kachess, Cle Elum, and Bumping reservoirs.

Accuracy.—Stage-discharge relation permanent; not affected by ice. Rating
curve well defined; revised slightly for use during year. Water-stage re-
corder inspected twice daily. Daily discharge ascertained by applying
mean daily gage height to rating table or, for days of considerable variation
in stage, by averaging resulls obtained by applying to rating table mean
gage heights for shorter intervals. Records excellent October to July; others
good.

CooprerATION.—Complete records furnished by United States Bureau of Recla-
mation.

Discharge measurements of Yakima River near Parker, Wash., during the year
ending Sept. 30, 1921.

' . Gage | Dis- : - e! Dis-
Date. Made by: height. | charge. Date. Mads by hei?il?;. charge.
Feel. | Secft. Sec.oft
Dec. 31 ) D.E.Ball__.._____.._. 6. 80 7,650 || May 18 9.10} 17,300
Feb. 12 | Ball and Nelson... 7.87 | 11,400 || June 28 6.40 6,290
l;\\/f)r. 5 | Ball and Crawford.....| 6.04 5,660 || July 30 2.73 |. 583
ay R. O. Crawford........ 4,57 2,700 || Sept. 7 02 819
Daily discharge, in second-feet, of Yakima River near Parker, Wash., for the year
ending Sept. 30, 1921.
Day. Oct. | Nov. | Dec. Jan. Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1,370 | 2,120 | 2,700 | 7,350 | 2,260 | 8,090 { 6,120 | 3,150 | 11,500 | 4,800 630 889
1,860 [ 2,120 [ 2,710 | 7,210 | 2,190 | 9,020 3,060 | 13,200 | 4,660 714 927
2,050 | 2,050 | 2,710 | 10, 2,190 | 9,350 | 6,930 | 2,710 | 14,100 | 3,730 | ~ 690 816
2,630 | 2,050 | 2,550 [ 10,000 | 2,190 | 9,690 | 6, 2, 550 | 14,600 | 2,970 594 772
3,930 | 2,060 | 2,470 | 8, 2,120 | 9,020 | 5,730 | 2,260 | 15,600 | 2,470 500 697
4,440 | 1,920 | 2,400 | 6,930 | 1,990 | 9,020 | 5,130 | 2,190 | 16, 2,20 500 674
4,440 | 1,480 | 2,330 | 5, 1,920 | 9,350 | 4,800 | 2,550 | 17,100 | 2,190 562 780
4,030 | 1,370 | 2,260 | 5,370 | 1,920 | 9,020 | 4,550 | 3,430 | 17,100 | 1,860 652 956
4,030 | 1,490 | 2,260 2,050 | 8,700 | 4,440 | 3,830 | 15,600 | 1,920 | 755 927
3,430 | 1,500 | 2,190 | 4,230 | 3, 9,020 | 4,330 | 4,550 | 13,200 | 1,860 | 705 852
2,970 | 1,420 | 2,260 | 3,730 | 6,930 | 8,700 [ 4,660 | 6,120 | 11,900 | 1,730 | 608 | 652
2,880 | 1,500 | 2,120 | 8,830 | 11,200 | 8,390 | 5,730 | 5,370 | 11,200 | 1,790 | 463 | 697
2,790 | 1,730 | 1,860 | 3,730 | 11,900 | 7,790 | 6,650 | 5,010 } 10,400 | 1,590 580 660
2,710 | 1,530 | 1,790 | 3,830 | 10,800 | 7,500 | 6,510 | 5,730 | 10,400 | 1,370° 622 552
2,400 | 1,410 | 1,790 | 4,330 8,700 | 7,210 7,790 | 9,690 | 1,330 738 178
2,330 | 1,450 { 1,790 | 4,440} 7,210 | 7,070 | 5,130 | 11,200 1,680 697 62
2,190 | 1,810 | 1, 4,330 | 6,1 7,790 | 4,850 | 16, 7,210 | 1, 697 53
1,920 | 2,470 | 1,860 | 4,230 | 5,610 {10,000 | 4,770 | 17,100 | 6,120 | 1,220 807 48
1,670 | 3,930 | 1,790 | 3,930 10,000 | 5,010 | 17,100 { 5,730 | 1,060 | * 807 138
1,000 | 4,230 | 1,780 | 3,730 | 5,010 | 9,600 | 4, 5,860 | 1,000 825 295
1,000 | 3,530 [ 1,730 | 3,530 | 4,770 | 8,300 [ 4,660 | 15,100 | 6250 | €18 816] 546
1,900 | 3,430 | 1,670 | 3,240 | 4,330 | 8,090 | 6,650 | 15,100 | 6,930 816 807
2,120 | 3,330 | 1,670 | 2,970 ; 4,660 | 8, 8, 15,600 [ 6,790 520 798 807
2,190 | 3,830 | 1,670 | 2 6,120 | 7,500 | 8, 15,100 | 6,650 1 697 | 747 780
2,120 |'3,330 | 1,570 | 2,710 | 6,790 | 7,070 | 6,930 | 15,600 | 6,650 | 927 | 97 747
2,120 | 3,330 | 1,610 | 2,710 | 7,500 | 6,930 | 5,400 | 17,100 | 6,380 | 1,000 807 747
2,050 | 3,240 | 1,590 | 2,550 | 8,000 | 6,380 | 4, 15,600 | 5,860 636 852 789
2,050 | 3,060 | 1,500 | 2,470 { 8,090 | 5,490 400 | 5,250 780 870 825
1,890 { 2,970 | 1,790 | 2,400 5,610 | 3,730 | 10,000 | 4,440 860 843 | 1,020
2,050 | 2,880 | 3,730 , 400 1. ___ 5,80 { 3,620 | 9,350 | 4,550 387 807 | 1,400
1,990 |- 7,500 | 2,260 |.-.o..._ 5,860 ... ), 552 807 |._..._.
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Monthly discharge of Yakima River near Parker, Wash., New Reservation, Old
Reservation, and Sunnyside canals, for the year ending Sept 30, 1921.

Discharge in second-feet. Run-off in acre-feet.
New | Old
Month. River. Resor- | Reser- |SUBY-| _
R vatugl Vaﬂfa)il canal |meane| River. | Totale
can can: ean.
Mean. | 10an).| (mean).| (eam)
2,540 92 28 496 | 3,160 156, 000 194, 000
2,400 |- 2, 143, 000 143, 000
2,250 |ocoano|mmm e emacaean 2,250 138, 000 138, 000
[ 5771 (RGN PSS y 279, 060 ,
5,400 |- oo e 5,400 300, 000 300, 000
8,050 [_oo-oeon|amaaeaan 8,150 495, 000 501, 000
5,500 477 184 9, 7, 100 327,000
9,340 | 1,180 224 | 1,210 | 12,000 574 000 738, 000
9,840 | 1,170 262 | 1,200 | 12,500 586, 744, 000
1,650 | 1,170 194 1 1,240 | 4, 101, 000 261, 000
710 | 1,170 152 | 1,240 | 3,270 43,700 201, 000
670 7 92 936 | 2,380 39, 900 142, 000
4,400 5,610 | 8,180,000 | 4,060, 000

8 Totals are comparab]e with monthly determinations previously ascertamed for Yakima River at
Union Gap, near Yakima, Wash.
Norg.—For records of flow of the three canals, see pp. 204-208.

YAKIMA RIVER NEAR PROSSER, WASH.

Locarion.—In SE. I{ sec. 36, T. 9 N., R. 24 E., 1}{ miles northeast of Prosser,
Benton County, and 40 miles above mouth.

DRAINAGE AREA.—5,340 square miles (authority, United States Bureau of
Reclamation).

RECORDS AVAILABLE.—June 1 to Oectober 10, 1904; June 8 to December 30,
1905; February 1 to October 12, 1906; August 4, 1913, to October 31, 1915
irrigation seasons, 1916 t0-1918; April 1, 1919, to September 30, 1921.

GacE.—Stevens continuous water-stage recorder on right bank, 134 miles below
Prosser Falls; installed August 4, 1913. June 1, 1904, to December 30,
1905, chain gage on highway bridge 600 feet below Prosser Falls. February
1 to October 12, 1906, inclined staff at approximately same site as present
gage but at different datum. Recorder inspected by T. H, Martinson,
J. F. Roach, Hans Pries, and Otto Froelich.

Di1sCHARGE MEASUREMENTS.—Made from cable 1,000 feet above gage or from
boat.

CHANNEL AND CONTRoL.—Bed composed of rock and large boulders; changes
only during floods; control formed by broad riffle about 800 feet below gage.

EXTREMES OF DISCHARGE.—Maximum stage during year, from water-stage re-
corder, 10.28 feet at 4 p. m. May 21 (discharge, 18,300 second-feet); mini-
mum stage, from recorder, 2.44 feet at midnight September 19 (discharge,
1,140 second-feet).

1904-1906 and 1914-1921: Maximum flow measured by floats (not re-
ferred to gage) at 3 p. m. November 17, 1906 (discharge, 62,800 second-feet);
maximum stage oceurred at 9 a. m. on same date at stage three-fourths
inch above that of measurement; minimum stage recorded, 2.60 feet August
19, 26, 30, 31, and September 30 1906 (discharge, about 40 second-feet).

ICE —Stage-discharge relation seriously affected by ice during severe winters.

Diversions.—Water diverted above gage for irrigation of about 250,000 acres.

RecuraTioN.—Flow partly regulated by diversions and by storage and release
of water at Keechelus, Kachess, Cle Elum, and Bumping reservoirs.

Accuracy.—Stage-discharge relation permanent; not-affected by ice. Rating
curve well defined. Water-stage recorder inspected daily. Daily discharge
ascertained by applying daily mean gage height to rating table. Records
excellent October to June; others good.

CooreraTion.—Complete records furnished by United States Bureau of Recla-

... mation.
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Discharge measurements of Yakima River near Prosser, Wash., during the yeur
ending Sept. 30, 1921.

‘ — Gage | Dis- _ a Dis-

Date. Made by nofght. | charge, | D8te Madeby— . |paeft | harge.
Fest. | Secoft

Nov. 27 4.65| 3,

Jan. 11 527| 4720
Mar. 7 7.76 | 9,920
23 ; 7.44| 9,130
May 4| R. O. Crawford 451 3,510

Daily discharge, in second-feel, of Yakima River near Prosser, Wash., for the year
ending Sept. 30, 1921.

Day. Oct. | Nov. | Dec Jan. Feb. Mar, | Apr. | May. | June. | July. | Aug. | Sept.
2,660 | 3,280 | 7,800 | 2,800 | 9,040 | 6,980 | 4,280 | 10,500 | 5,540 | 1,480 | 1,760
2,800 | 3,220 | 7,430 | 2,800 | 9,270 | 7,200 | 4,040 | 12,000 | 5,540 1,480 | 1,820
2,800 | 3,080 | 8,120| 2,720 | 9,990 | 7,430 | 3,960 | 12,600 | 5,160 | 1,520 | 1,870
2,520 { 3,000 | 10,500 | 2,720 | 10,200 | 7,660 | 3,570 | 12,800 { 4,440 | 1,520 | 1,820
2,520 | 2,940 | 9,740 [ 2,720 | 10,500 | 6,980 | 3,360 | 13,500 | 3,880 | 1,520 | 1,760
2,390 | 2,860 | 8,580 | 2,500 | 9,000 | 6,550 | 3,220 (14,100 | 8,570 | 1,480 | 1,760
2,260 | 2,800 [ 7,200 | 2,520 9,990 | 6,140 | 3,080 | 14,800 | 3,360 | 1,440 | 1,760
1,920 [ 2,720 | 6,340 | 2,520 | 9,990 | 6,140 | 3,500 | 15,200 | 3,220 | 1,480 | 1,820
1,820 [ 2,660 | 5,940 | 2,520 | 9,740 | 5,740 | 4,280 | 15,200 | 2,860 | 1,570 | 1,870
1,870 ( 2,590 | 5,350 | 2,800 | 9,500 | 5,350 | 4,620 | 14,500 | 2,860 | 1,620 | 1,980
1,870 | 2,520 | 4,790 | 5,350 | 9,500 | 5,350 | 5,740 | 12,800 | 2,800 | 1,620 | 1,920
1,820 | 2,590 | 4,440 | 9,740 | 9,270 |-5,540 | 6,340 | 12,600 | 2,720 | 1,480 {- 1,70
1,820 2,520 | 4,280 | 12,200 | 8,810 | 6,550 | 5,740 | 12,200 | 2,660 { 1,300 | 1,760
1,980 | 2,260 | 4,280 | 12,600 | 8,350 | 7,200 | 5,740 | 11,700 | 2,460 | 1,440 | 1,720
1,870 2,140 | 4,440 | 11,100 | 8,120 | 6,980 | 6,760 | 10,800 | 2,260 | 1,480 | 1,620
1,760 | 2,140 | 4,970 [ 9,500'| 7,660 {6,340 | 8,810 9,740 | 2,260 | 1,520 [ 1,390
1,760 | 2,140 | 4,070 | 8,120 | 7,890 | 5,540 | 12, 8,810 | 2,330 | 1,570 { 1,260
1,920 | 2,260 | 4,790 | 6,980 | 9,270 | 5,850 | 15,200 | 7,660 | 2,090 | 1,520 | 1,180
2,86012,260 | 4,620| 6,550 11,100'{ 5540 | 16,600 | 6,980 | 2,030 1,620 | 1,180
4,120 | 2,200 | 4,440 6,140 | 10,500 | 5,740 | 17,700 | 6,550 | 1,820 | 1,670 | 1,180
4,280 | 2,140 | 4,280 | 5,940 | 9,740 | 5540 | 18,000 | 6,550 | 1,870 | 1,670: 1,260
4,040 | 2,000 | 4,040 | 5540 | 9,270 | 5,540 | 17,700 : 6,980 1,7%, 1,870 | 1,520
3,800 | 2,030 | 3,800 | 5,350 | 9,270 | 7,430 | 16,200 | 7,430 | 1,620 | 1,670 | 1,720
3,720 | 2,030 | 3,570 | 6,340 7 ©,040 | 7,800 | 16,200 | 7,430 | 1,520 | 1,670 | 1,760 -
3,720 | 2,030 | 3,360 | 7,430 580 | 7,890 16,200 | 7,480 | 1,570 | 1,620 | 1,760
3,720 | 1,980 | 3,280 | 7,890 | 8,350 ( 6,980 | 16,600 | 7,430 | 1,670 [ 1,570 | 1,760
3,720 | 2,030 | 3,220 | 8,350 | 7,800 | 5,940 } 16,900 [ 6,980 | 1,820 | 1,670 | 1,760
3,640 | 1,980 | 3,140 | 9,040 | 7,200 | 5 160 | 16,600 | 6,550 | 1,760 | 1,720 | 1,720
3,500 [ 1,920 -{ 4,620 | 15,200 [ 5, 1,670 | 1,720 | 1,820
8,420 | 2,520 760 | 4,440 | 12,200 | 5, 1,620 | 1,720 | 1,920
....... 5, 540 10,800 |.ooceen.]| 1,520 | 1,760 |oere-..

Monthly discharge of Yakima River nearIP;?sser, Wash., for the yéar ending Sept.
30, . :

Discharge in second-feet. A
Month. » " Run-oft
axX- 11-
imum, imum, | Mean. feet.
October e 4,790 1,760 | 8,060 188, 000
November. . . ——- 4,280, 1,760 2,760 164, 000
December . .- oo 5,540 1920 | 2530 156, 000
...... 2 10500 2860 | 5190 319,000
...... 12,600 2,520 | 6100 339, 000
11, 100 -g70| 8 552, 000
7,890 4440 | 6260 372, 000
18,000 3080 | 10,000 515, 000
15,200 5740 | 10,100 601, 000
550| - 152 | 2,650 163,000
= 1,760 30| 1, 97,200
1,980 1180 167 99,
The year. - 18, 000 1,180 5,070 | 3,670,000
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KACHESS LAKE NEAR EASTON, WASH.

Location.—In sec. 24, T. 21 N., R. 13 E. (unsurveyed), at lake outlet, 214
. miles northwest of Easton, Kittitas County. '

DrAINAGE AREA.—63 square miles (measured on topographic maps).

RECORDS AvaIrLABLE.-—September 20, 1905, to September 30, 1921. /

Gage.—Stevens water-stage recorder msta.lled in gate tower November 25, 1915,
for use when gates are closed, and staff gage in three sections (datum, mean
sea level). Recorder inspected by Fred Diener. For description of present

. staff gage and former gages see Water-Supply Paper 442.

ExTREMES OF 8TORAGE.—Maximum stage during year, from water-stage
recorder, 2,261.11 feet at 8 a. m. July 31 (storage, 234,950 acre-feet); mini-
mum stage, from recorder 2,227.13 feet at midnight October 1 (storage,
98,380 acre-feet).

1906-1921: Maximum stage recorded, 2,261.14 feet at 4 p. m. Julv 21,
1920 (storage, 235,090 acre-feet); minimum stage recorded, 2,197.73 feet
September 26-27, 1915 (storage, 13,730 acre-feet).

StoragrE.—Capacity of reservoir at crest of spillway, 221,000 acre-feet (revised
determination). Elevation of gate sill, 2,192.75 feet; and of spillway crest,
2,258 feet. Record of storage or release each month used for determining

. .discharge without storage at gagmg station below da.m

ACCURACY.—WateI‘-Stage recorder in gate tower, used when gates were closed,.
referred to staff gage once daily. When gates were open, staff. gage read
- twice daily to hundredths. Records excellent.

CoomnAuon.——Record furnished by United States Bureau of Reclama.txon

Daily storage, in acre-feet, in Kachess Lake near Easton, Wash.

l:)ay. . Oct. | Nov. | Dee. I Jan. | Feb. ‘Mar. Apr. | May. | June. | July. Aué. Sept.

98, 500(117, 310]124, 770'142, 270/165, 800'185, 520/166, 250|192, 100/210,
90, 270|117, 640|125, 180 144, 660/186, 130 185, 900/166, 990/192, 780/210,
101, 020|117, 930{125, 580,147, 300|166, 700 186, 150{167, 520,193, 080200,
Z|103; 100{118; 140]125, 920/149, 250|166, 950'186, 450]168, 130/193, 8001209,

105, 120(118, 400|126, 250,150, 620{167, 15(),186,400 168, 620{194, 3201210,

106, 330{118, 550(126, 510151, 680(167, 270{185, 300|169, 110|196, 050[211,
107, 180(118, 3301126, 800,152, 500/167, 5601184, 260(169, 600195, 910{212, 150
107, 040(118, 040127, 140'153, 260167 850182,900 170, xoo {g,s%m 2, 880
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131, 590|161, 830|181, 430{167, 760180, 340|215, 300214, 2401232, 610|203, 240|116, 510
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KACHESS RIVER NEAR EASTON, WASH.

Locarion.—In sec. 3, T. 20 N., R. 13 E., three-fourths of a mile below Kachess
storage dam, one-fourth of a mile above mouth, and 2 miles northwest of
Easton, Kittitas County.

DRAINAGE AREA.—64 square miles (measured on topographic maps).

RECORDS AvAILABLE.—November 20, 1903, to September 30, 1921.°

Gage.—Stevens water-stage recorder at highway bridge; installed August 15,
1916; inspected by Fred Diener. Original staff gage on left bank a quarter
of a mile below Kachess storage dam was replaced by water-stage recorder at
same site and datum July 22, 1913.

DisCHARGE MEASUREMENTs.—Made from cdble 20 feet below site of old gage
or by wading.

CHANNEL AND CONTROL.—Bed composed of light gravel and sand; shifting
frequently. One channel at all stages. Control formed by broad rifile 125
feet below gage.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 7.17 feet at
5 p. m. August 24 (discharge, 1,840 second-feet); practically no flow on days
for which discharge is not shown in table of daily discharge.

1904-1921: Maximum discharge, 2,240 second-feet (computed from. gate
opening) August 27, 1920; practically no flow when gates in dam are closed.

Ice.—Stage-discharge relation affected by ice at times.

Diversions.—None.

ReauraTiON.—Flow controlled by storage and release of water in Kachess Lake
reservoir, Monthly dlscha.rge, without storage, determined from records
of stage of reservoir.

Accuracy.—Stage-discharge relation changed frequently during year; "not
affected by ice. Standard rating curve fairly well defined; was used
May 1-13. Parallel curves used October 1 to February 8, February 9 to
April 30, May 14 to June 17, June 18 to July 31, August 1-10, 11-24,"
August 25 to September 9, and September 12-30. Gage read to hundreths
once daily. Daily discharge ascertained by applying daily gage height to
.rating table except for September 10 and 11 for which it was ascertained
by shifting-control method. Records fair.

CooprERATION.—Complete record furnished by United Sitates Bureau of Recla-
mation. '

Discharge measurements of Kachess River near Easton, Wash., during the year
ending Sept. 30, 1921.

'

Date. Made by— popge | Dis || Date. Made by— pJage | D
Feet. | Sec.ft.
Oct. 8| Parkerand Ball______.. 5.40 749 || May 20 Ba.ll and Crawford
Feb. 8| D.E. Ball 371 || June 22 | D.E
9 788 || Aug. 2| ...
May 2 240 31 |oaee-




Daily discharge, in second-feet, of Kachess River near Easton
s ending Sept. 30, 1921.

' UPPER COLUMBIA RIVER BASIN.
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, Wash., for the year

Day. Oct. | Nov. | Feb. | Mar. | May, | June. | Aug. | Sept.
) 4 290 L,130 | 129 2,020
2 - -7 P 280 100 1,120 125 2,020
3. - 22 |.C 271 100 | 1,100 122| 1,960
e 31 267 930 167 1,860
e et ———— L1 DRGNS RN 610 | ... 807 255 1,870
6. 49 30 868 812 3031 1,880
7 58 143 | ... 863 |ceeeoa- 835 348 1,830
8 448 143 33 1 3 868 368 1,770
9 18 143 51 872 | 798 368 1,630
10 143 721 368 1,400
11 M3 . 887 | e 708 | 1,000 1,280
12 M3 | . 882 {.ooena.] 695 | 1,370 1, 160
13 143 877 682 | 1,400 758
14 41 872 665 | 1,400 483
15, 141 868 639 | 1,440 475
16. 141 863 2156 561 | 1,460 566
17, 141 863 498 379 | 1,460 669 -
18, 134 863 573 399 | 1,470 795
19, 32 - 854 610 309 | 1,460 800
20 849 623 399 | 1,460 800
21 844 721 399 | 1,450 800
22 839 744 399 {. 1,460 795
23 a 762 757 399 | 1,450 786
pi3 . . 661 | 1,170 300 | 1,600 776
25 652 | 1,170 309 | 2,010 778
26 287 277 | 1,160 403 | 1,990 767
27 200 1,160 201 | 1,980 753
23 200 1,140 36 ) 1,980 748
29 e L1140 1,990 522
30 1,130 1,900 388
31 - 1,130 1,990

Nore.—No flow on days for which no discharge is shown.

AM«mthly discharge of Kachess River near Easton, Wash., for the year ending Sept.

30, 1921.
[Drainage area, 64 square miles.]
Discharge with-|
Obser;eed %iiggggfge in Run-oft in acre-feet. out storage, i
COT A secongdfeet.
Run-
Month. - off in
Maxi- | Mini Without Por |lnches.
- - ou
mum, | mum, | Mean. Observed.| Stored. storage. Mean. sglqlﬁe
448 0 219 1,850 | 418,900 20, 200 329 5. 14 8.
43 0 58.7 3,490 | 47,310 10, 800 182 2.84 3,
0 0 .0 0| +16,300 | 16,300 266 | 414 4,
0 0 .0 0| +24,700 24,700 402 6.28 7
290 0 34.0 1,890 | 419,700 21, 600 380 -6, 08 6,
896 0| 606 37,300 | —19,400 | 17,900 201 | 4.55 5.
0 0 .0 0| 425,700 25, 700 432 8.75 7.
1,170 0 456 28,000 | 119,400 47, 400 71| 12,0 13.
1,130 0| 576 34,300 | 9,200 43, 600 7331 1L5 12,
[ 0 .0 0| 414,900 | 14,900 242 | 3.78 4,
2,010 122 |1, 170 71,900 | —867, 500 4, 400 72 1.12 1.
2,020 388 1,100 65, 500 | —60, 5,100 86| 134 1
2,020 0] 337 244,000 | 18,900 | 253,000 349 5.45 74.

8| eBsnaREERISE
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CLE ELUM LAKE NEAR ROSLYN, WASH,

LocarioNn.—In sec. 10, T. 20 N., R. 14 E., at lake outlet, 4 miles northwest of
Roslyn, Kittitas County, and 734 miles northwest of Cle Elum,

DRrAINAGE AREA.—202 square miles (measured on topographic maps).

RECORDS AVAILABLE.—May 4 to June 9, 1906; October 1, 1906, to September
30, 1921.

Gaee.—Since November 8, 1916, Stevens water-stage recorder referred to vertical

‘staff on left abutment of dam just above gates. This staff used since June
17, 1907; zero at elevation of gate sills, 2,122.75 feet. Considerable fall
between lake and dam for stages below 5.0 feet. Auxiliary gages at same
datum, about 400 feet ab ove dam, installed October, 1907, and July 16, 1915,
used to obtain true elevation of lake at low stages. Prior to June 17, 1907,
vertical staff in lake above outlet, at datum 0.45 foot lower than present gage.
Recorder inspected by J. G. Giddings.

EXTREMES OF 8STORAGE.—Maximum stage during year, from water-stage recorder,
14.79 feet at 10 a. m. June 5 (storage, 32,310 acre-feet); minimum stage, from
recorder, 6.29 feet at 2 a. m. August 31 (storage, 13,210 acre-feet).

1907-1921: Maximum stage recorded, 19.10 feet at 6 p. m. December 30,

1917 (storage, 43,180 acre-feet); minimum stage, estimated 1.15 feet August
31, 1906 (storage, 2,380 acre-feet).

Srorage.—Capacity of reservoir at crest of spillway (gage height, 11.3 feet)
24,100 acre-feet). Storage or release each month used for determining dis-
charge without storage for gaging station below dam.

Accuracy.—Water-stage recorder referred to staff gage twice daily. Gage read
to hundredths. Records excellent.

CooprerATION.—Record furnished by United States Bureau of Reclamation.

Daily storage, in acré—feet, in Cle Elum Lake near Roslyn, Wash., for the year
‘ ending Sept. 30, 1921.

.

Day. . Oct. lNov. Deec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. { Aug. | Sept,
19, 170| 15, 200 27,680 25,100| 27,010 26,280 26,710/ 30, 930| 28, 760
18, 740| 14, 6 28, 100 25,120| 27, 26, 450{ 26, 660| 31, 510| 28, 620
19, 720] 14, 190( 25, 650/ 28, 480f 25, 100| 26, 980| 26, 500| 26, 590| 31,490 27,870
28, 080| 25, 030| 26, 910] 26, 400] 26, 570| 31, 800( 27, 420| 2!
27, 640| 24,990] 26,820| 26, 270 26, 610| 32, 240( 27, 380
27,120| 24,850 26, 730! 26, 170| 26, 750/ 32, 120( 27, 330i
26, 800| 24, 870, 26, 540| 26, 060| 27, 240! 32, 170| 27, 310 24, 690
26, 540, 24,870 26,400| 25,990 27, 660( 31,970| 27, 500{ 24,
26,290 24, 920 26,290 25, 970 27, 870| 31, 030( 27, 560
26, 100| 25,420| 26, 270| 26, 010| 28, 120 30, 350| 27, 450/ 23, 400
25,990| 27, 100{ 26, 310| 26, 380 28, 270 29, 970| 27, 290,
25,900 29, 210 26, 200| 26, 910| 28,240, 29, 950| 27, 260 22, 470)
25,900| 29,420| 26,060 27, 380| 28, 200| 29,880/ 27, 330
25,970 28, 570| 26,040] 27,450/ 28, 880| 29, 60| 27,330 1
26, 340| 27,800 25,990( 27, 310( 29, 610; 29, 230] 27, 240| 20, 400;
18,110 26, 340| 27,220| 26,100| 27, 010| 31, 120| 28, 780! 27, 100
18, 670| 25 26,310| 26, 820| 26, 310{ 26, 910| 31,880| 28, 480| 26, 980)
19, 670 26,200 26, 610 26, 640| 26, 980| 31, 680| 28, 240/ 26, 820
21, 600 26, 080, 26, 380 26, 610| 27,030| 31,830, 28, 150| 26, 840
23,270 25, 970| 26, 220) 26, 540| 27, 100} 31, 390; 28, 360/ 26, 800
24, 810 25,810 26,080 26,430 27,450/ 30,810] 28, 760| 26, 680
25,810 25,690, 25,940 26, 340| 28, 31,000 29,160] 26, 470)
26, 270 25, 580| 26, 040| 26,200| 28, 450] 31,240 29, 160| 26, 400
26, 360 25,490, 26, 340} 26, 100 27, 1, 200| 29, 26, 430
26, 340 25,420| 26,360| 26, 130 27, 500| 31, 710| 29, 260| 26, 400
26, 290) 25, 330! 26, 500| 26,100 27, 240! 31, 510| 29, 160( 26, 340] 1
26, 220 25, 280! 26, 750 26, 010} 27,010 30, 28, 26, 270
26, 130 25,190f 26,840| 25,900 26,870] 29, 520| 28, 670| 26, 200
25, 990! 25, 970; 26, 820| 29, 020! 28, 26, 220; 1.
. 25, 900) . , 680| 29, 090! 28, 620f 26, 220| 1
31 15, 610 | 26,170|.-__.__.| 29,900 ______ 26, 150
)
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CLE ELUM RIVER NEAR ROSLYK, WasH.

LocaTion.—In sec. 10, T. 20 N., R. 14 E., below temporary crib dam at outlet of
Cle Elum Lake, 4 miles northwest of Roslyn, Kittitas County, and 714
miles northwest of Cle Elum.

DraINAGE AREA.—202 square miles (measured on topographic maps).

REecorps avaiLasLe.—Qctober 10, 1903, to September 30, 1921,

Gaage.—Stevens water-stage recorder on left bank 800 feet below temporary
crib dam; installed Qctober 14, 1913; inspected by J. G. Giddings. For
deseription of previous gages see Water-Supply Paper 442.

"DISCHARGE MEASUREMENTS.—Made from cable about 350 feet below gage or by
wading.

CHANNEL AND coNTROL.—Bed composed of coarse gravel and boulders; shifting
at high water. One channel at all stages.

EXTREMES OF DIsCHARGE.—Maximum discharge during year, 5,060 second-feet
May 17 and June 5; minimum stage, from recorder, 0.69 foot at 3 p. m.
November 6 (discharge, 48 second-feet).

- 1904-1921: Maximum stage recorded, 14.05 feet at 2 p. m. November 15,
1906 (discharge, 18,700 second-feet); minimum stage recorded, zero at

. 6 p. m. September 28, 1914 (practically no flow).

Ice.—Stage-discharge relation not seriously affected by ice.

Diversions.—None.

Recuration.—Flow partly controlled by storage and release of water at Cle
Elum Lake reservoir. Monthly discharge without storage determined
from records of stage at reservoir.

Accuracy.—Stage-discharge relation changed gradually May 20 to June 20
and September 2-30. Rating curve used October 1 to May 19 well defined
above 200 second-feet; curve used June 21 to September 1 fairly well defined.

' Operation of water-stage recorder satisfactory. Daily discharge ascer-
tained by applying mean daily gage height to rating table. Shifting-
control method used May 20 to June 20 and September 2-30. Records
excellent for October and December to April; good November, May, July,
and August; and fair June and September.

CooreraTioN.—Complete record furnished by United States Bureau of Recla-
mation.

Discharge measurements of Cle Elum River near Roslyn, Wash., during the year
ending Sept. 30, 1921.

: - Gage Dis- - Gage | Dis-
Date. Made by height. | charge, || D&t Made by height. | charge
Feet. | Sec.ft.
Oct. 6| QG.L.Parker.__________ 5.10 2,390 || May 19
Nov.23 | D.E.Ball_.______.____ 3.14 802 || June 21
Jan., 7 ... (o (s T 3.4 1,020 || Aug. 1
2 Crawiord and Ball.____ 3.18 892 || Sept. 1
4| D.E.Ball___._________ 3.36 976

My
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Daily discharge, in second-feet, of Cle Elum River near Roslyn, Wash., for the year
ending Sept. 30, 1921.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
820| 538(1,620| 3681,260! 792{1,080( 3,800 2,100 667 193
820 | 507 |1,900| 382 1,300 850/ 1,040 4,410} 1,960 | 645 162
765 494 | 2,160 | 371 1,260 | 880 | 1,010 4,410 | 1,540 | 645 164
765 486 | 1,860 338 | 1,220 850 975 | 4,670 | 1,250 624 164
292 465 | 1,540 | 326 | 1,150 | 792 | 1,010 | 5,060 | 1,150 | 645 166
50 437 | 1,220 308 | 1,080 738 | 1,120 | 4,930 | 1,150 645 166
123 407 | 1,040 | 317 975 712 | 1,380 | 4,800 | 1,180 | 645 168
153 305 910 308| 910| 686 1,660 | 4,670 | 1,280 ( 645 151
164 388 820 | , 317 850 686 | 1,780 | 3,770 | 1,320 645 164
200 | 392 712 | 449 850 712 | 1,940 | 3,300 | 1,250 | 645 172

850 | 2,030 | 2,980 | 1,180 645 168
1,220 | 1,980 | 2,880 | 1,180 | 645 172
1,460 | 2,080 ) 2,880 | 1,220 | 645 172
1,460 | 2,480 | 2,680 | 1,180 645 114
1,300 ( 3,190 | 2,440 | 1,180 | 645 50
1,180 | 4,410 | 2,120 | 1,120 | 645 50
1,120 | 5,060 | 1,040 | 1,030 | 645 52
1,150 | 4,930 | 1,780 | 967 645 85
1,220 | 4,800 | 1,740 | 967 645 56
1,220 | 4,280 | 1,860 | 039 645 56
1,460 | 4,020 | 2,150 | 885 645 57
1,040 1 4,020 | 2,380 833 645 59
2,080 | 4,280 | 2,440 783 645 59
1,820 | 4,280 | 2,400 | 783 554 62
1,580 | 4,540 | 2,440 | 783 263 63
1,340 | 4,410 | 2,380 | 783 261 69
1,220 | 3,530 | 2,190 | 735 258 84
1,150 | 2,780 | 2,050 712} - 258 302
1,180 | 2,480 | 1,960 712 245 588
1,150 | 2,530 | 1,960 | 089 232 661
....... ,080 {_.___.] 689 232 |oeeeean

Monthly discharge of' Cle Elum River near Roslyn, Wash., for the year ending
Sept. 30, 1921.

[Drainage area, 202 square miles.]

Ob: ed disch: }zli]sch?r%e
served discharge off i g without stor-
in second-feet. Run-off in acre-feet. “age
second-feet. Run-off
Month. in
P inches.
Maxi- | Mini- Ob- Without er
mum. | mum. | Me80- | goryeq. | Stored. | giorage. | Mean. sgnqge
) 2,340 | 54| 1,160 71,300 | —4, 66,800 | 1,000| 5.40] 623
8 443 y 410,300 36, 700 617 3.05 3.40
1,660 262 451 27,700 | +1,880 | 20,600 | 481 | 238} 274
2,160 834 51,300 | —2, 48, 600 790 3,91 4.51
2, 880 308 971 y +1,740 55,600 | 1,000 4.95 5.16
1, 300 661 880 | 54,100 670 | 53,400 | 868! 4.30| 4.96
2, 080 686 | 1,160 69, 000 -+510 69,500 | 1,170 5.79 6. 46
5, 060 5] 2,840 | 175,000 | 43,220 | 178,000 | 2,800 | 143 16. 49
5,060 1,740 2,990 | 178,000 | —1, 177,000 | 2,970 147 | 16.40
2, 100 1, 080 ), 44 —2,470 63, 1, 5: 15 5.94
7 232 5 000 | —12, 21,100 343 1,70 L 96
September._.__.__._ .. 661 50 154 0,160 | +12,500 | 21,700 | 365 | 1.81 2.02
The year........ 5, 060 50 1,130 816,000 | 5,670 822,000} 1,140 5. 64 76.27

NACHES RIVER BELOW TIETON RIVER, NEAR NACHES, WASH.

Location.—In sec. 35, T. 15 N., R. 16 E., 600 feet below Tieton River, 500 feet
above intake of Wapatox eanal, and 5 miles northwest of Naches, Yakima
County.

DRAINAGE AREA.—942 square miles (measured on topographie maps and Plate I,
Water-Supply Paper 369).
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RECORDS AVAILABLE.—August 4 to October 28, 1905; March 16, 1909, to October
31, 1912; May 10 to September 30, 1915; April 13, 1916, to September 30,
1921.

Gace.—Stevens continuous water-stage recorder on left bank; installed Decem-
ber 7, 1916; inspected by S. T. Asberry. Previous gages as follows: August
4 to October 28, 1905, vertical staff nailed to stump on left bank at nearly
same site as present gage but at different datum; March 16, 1909, to Decem-
ber 7, 1916, inclined and vertical staff gage in two sections on left bank, 8
feet above cable; April 3, 1916, vertical staff installed to supplement in-

. clined and vertical sections.

DiscHARGE MEASUREMENTS.—Made from cable at gage.

CHANNEL AND CONTROL.—Bed of stream composed of small boulders and gravel;
shifts at extremely high water. One channel except at extremely high
stages.

EXTREMES OF DISCHARGE.—Maximum stage during year, from water-stage
recorder, 8.46 feet at 1 a. m. June 8 (discharge, 9,800 second-feet); mini-
mum stage, from recorder, 2.21 feet at 8 p. m. September 16 (discharge,
450 second-feet).

1905; 1909-1921: Maximum stage recorded, 8.9 feet at 8 a. m. November
24, 1909 (discharge, 18,800 second-feet); minimum stage recorded, 1.62
feet at 5 p. m. November 20, 1917, and 1.67 feet September 23, 1918 (dis-
charge, 202 second-feet).

Ice.—Stage-discharge relation seriously affected by ice during severe winters.

Diversions.—Above all important diversions except Selah Valley and Tieton
canals. Record of the amount of water diverted by these canals is obtained;
for Selah Valley canal mean monthly discharge only is published as shown
in the monthly discharge table below; for discharge of Tieton canal see
page 200.

ReguLATioN.—Flow partly controlled by storage and release of water at Bump-
ing Lake. See record for Bumping Lake and table of monthly discharge for -
Bumping River near Nile, Wash.

AccorAcy.—Stage-discharge relatlon practically permanent possibly slightly
affected during low stages by backwhater from wing dam at intake of Wapatox
eanal. Rating curve well defined; revised above 4,000 second-feet for use
during year. Water-stage recorder inspected daily. Daily discharge ascer-
tained by applying daily mean gage height to rating table; daily mean gage
height estimated for April 21 and 22, July 28 and 29, August 28, and Sep-
tember 7, owing to slight backwater effect from wing dam at intake of
Wapatox eanal, as indicated by graph from water-stage recorder. Records
excellent October to July; others good.

CooPERATION.—Station maintained by United States Bureau of Reclamation in
eooperation with Pacific Power & Light Co. Bureau of Reclamation made
discharge measurements and computed discharge.

Discharge measurements of Naches River,below Tieton River, nea Naches, Wash.,
during the year ending Sept. 30, 1921.

Date. Made by— 1ose | s || Date. Made by— o |
Sec.oft .

793 || May 17 7,230

613 || June 9 7, 540

2, 780 2 4220

2,040 || Aug. 9 857

3, 500 2 600

3,670 || Sept. 20 633
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Daily discharge, in second-feet, of Naches River below Tieton River, near N acheé,
Wash., for the year ending Sept. 30, 1921.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July, | Aug. | Sept.
805 | 1,380 | 2,320 985 | 2,690 | 2,600 | 2,660 | 6,170 | 4,720 | 1, 060 708
805 | 1,380 | 2,760 962 | 2,820 | 2,950 | 2,440 | 6,770 | 3,870 | 1,020 708
873 | 1,340 | 3,080 , 820 1 2,880 | 2,320 | 6,970 | 3,080 988 687
822 | 1,340 | 2,760 925 | 2,950 | 2,620 | 3,320 { 7,390 | 2,760 | . 910 660
771 | 1,300 | 2,500 | 866 | 2,830 | 2,440 | 2,260 | 8,490 | 2,600 | 829 647
736 | 1,260 | 2,200 | 836 2,760 | 2,320 | 2,320 | 0,180 | 2,600 | 807 | 640
722 1 1,220 | 2,080 820 | 2,620 | 2,200 | 2,690 | 9,660 | 2,690 858 694
708 | 1,220 | 1,970 858 | 2,500 { 2,140 | 2,880 | 9,180 | 2,760 | . 873 715
708 | 1,220 | 1,800 880 | 2,500 | 2,200 | 2,950 | 7,390 | 2,760 851 715
888 | 627 |1,1801 1,600 | 1,380 | 2,440 | 2,260 | 3,300 | 6,770 | 2,560 { 778 7
858 608 | 1,140 | 1,550 | 2,820 | 2,380 | 2,560 | 3,370 | 6,170 | 2,500 722 %67
048 589 895 | 1,650 | 3,530 | 2,200 | 3,080 | 3,450 | 6,170 | 2,440 694 674
020 614 771 11,650 | 3,220 | 2,080 | 3,150 | 3,620 | 5,980 | 2,320 694 539
060 | 601 | 970 1,700 2,880 | 1,970 | 2,950 | 4,380 | 5,600 | 2,260 | 701 502
100 576 962 | 1,860 | 2,560 | 1,860 | 2,760 | 5,420 | 5,060 | 2,220 743 485
1,140 | 614 | 1,020 | 1,750 2,260 | 1,970 | 2,560 | 7,390 | 4,380 | 2,080 | 757
1,140 | 940 1,700 | 2,080 | 2,820 | 2,620 | 7,390 | 3,870 | 1,970 | 736 467
1,100 | 1,860 985 | 1,650 | 2,080 | 3,870 | 2,820 | 6,770 | 3,700 | 1,920 778 479
1,060 | 2,690 085 | 1,600 | 2,080 | 3,330 | 3,020 | 7,180 ; 3,780 | 1,860 767 485
1,020 | 2 380 962 | 1,550 | 1,970 | 2,950 | 2,880 | 6,770 | 4,210 | 1,750 6894 563
1,020 | 2,020 | 955 | 1,460 | 1,860 | 2,690 | 3,080 | 6,170 | 4,890 { 1,650 | €67
1,080 | 1,860 962 | 1,300 | 1,750 | 2,620 } 4,120 { 6,770 | 5,060 | 1,500 701 674
1,060 | 1,700 955 | 1,220 | 2,140 | 2,560 | 4,120 | 6,770 | 4,890 | 1, 694
1,060 | 1, 600 955 | 1,180 | 2,380 | 2,440 | 3,620 970 | 5,080 | 1,550 708 614
1, 550 948 | 1,180 | 2,440 | 2,440 | 3,220 | 7,600 | 5,060 | 1, 701
1, 550 918 | 1,180 | 2,560 | 2,320 | 3,020 | 7,600 | 4,720 | 1,460 681 576
1,460 814 | 1,140 | 2,600 | 2,200 | 2,880 | 6,170 | 4,380 | 1, 667
1,420 858 11,100 ; 2,620 | 2,200 | 2,760 | 5,240 | 4,210 | 1,340 647 621
1,460 | 1,020 | 1, 2,380 | 2,820 | 4,720 | 4,380 | 1, 674
1,420 | 2,760 [ 1,060 |.___... 2,440 | 2,600 | 4,720 | 4,720 | 1,140 654 582
2,820 | 1,020 2, 500 5,240 | 1,140 | | 674 |oeueeee

Monthly discharge of Naches River below Tieton River, néar Naches, Wash., for
the year ending Sept. 30, 1921.

[Drainage area, 942 square miles.}

Dis?b of
Observed discharge iver 10
of river tgtsecon - Run-off in acre-feet. (esggencgegeefgr
. ’ diversions
and storage).
) Run-
Month. - off in
- Diverted. stored | pyver © |inches.
River |- B In {(eorrected Per
Maxi- | Mini- ump-
Mean.] (ob- for diver- | Mean.| square|
mum. | mum. served). | $oIoR | Tieton (1€ L8k sions and mile.
canal, capal. voir. storage).
October.____ 1,750 858 | 1,070 65, 800 - -9, 720 75,600 } 1,230 | 1.31 L51
Novemb 2,600 | 576 | 1,180 | 70,200 (-_--.... 1,740 | -390 | 71,600 | 1,200 | 1,27 1.42
December...| 2,820 771 | 1,180 72, 600 -| —6,760 65,800 | 1,070 | 1.14 131
J 080 : L78 2.0
2,03 2,11
2.59 2.99
3.17 3.54
5.99 6.91
6.76 7.54
- 2,78 3.20
1.07 1.23
September...| 757 467 614 36,500 | 6,740 | 15,100 |—15,400 42, 900 721 | .765 .85
The year_| 9, 660 467 | 2,220 |1, 610,000 -+1,900 |1,740,000 | 2,410 | 2.56 34.66

Nore.—The monthly discharge, corrected for siorage and diversions, asshown in the above table repre-
sent the natural yield as nearly as may be computed from stream-flow records. No aceount is taken of
depletion due to irrigation above gaging station, amounting to perhaps 6,000 acre-feet a , and un-
measured waste above rgt&ging station on Selah Valley canal, which reaches the river below the river
gaging station. Accordingly the actual natural yield is larger than shown,
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BUMPING LAKE NEAR NILE, WASH,

LocatioNn.—Aft storage dam in outlet, 12 miles above American River and 19
miles west of Nile, Yakima County

DRAINAGE AREA.—68 square miles (measured on topographic maps).

RECORDS AVAILABLE.—April 27 to November 22, 1909; November 3, 1910, to
September 30, 1921.

Gage.—Vertical staff on gate tower; read by J. H. Nelson. Datum, mean sea
level. Prior to November 3, 1910, vertical staff on north shore of lake, one~
fourth of a mile above outlet, at different datum.

EXTREMES OF sTQRAGE.—Maximum stage recorded during year, 3,430.40 feet
from 7.30 a. m. July 11 to 5.30 p. m. July 12 (storage, 39,630 acre-feet);
minimum stage recorded, 3,394.55 feet from 8 a. m. to 3 p. m. April 9 (storage,
3,560 acre-feet).

1911-1921: Maximum stage recorded on July 12, 1921; minimum stage
recorded, 3,391.00 feet February 12-15, 1916 (storage, 1,260 acre-feet).
StorageE.—Capacity of reservoir at crest of spillway, 33,700 acre-feet. Elevation
of gate sill, 3,389 feet, and of spillway crest, 3,426 feet. Storage or release
each month used for determining discharge without storage for gaging

station below dam.

Accuracy.—Gage read to hundredths twice daily. Records excellent.

CoorEa:_TION.——Complete record furnished by United States Bureau of Recla-
mation.

Daily storage, in acre-feet, in Bumgvmg Lake near Nile, Wash., for the year ending

ept. 30, 1911.
Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.

10, 660 200 31, 700 26, 530
90 33, 25,840
35, 050/ 25, 190
36, 990 500
19 410 38, 380 23,810
19, 370 38, 960| 23, 150
1 39, 360
38, 21, 620
38, 900
38, 20, 310
38, 19, 620
38, 18,970
38, 18, 440
38, 17,940
38, 17, 460
38, 16, 930
37, 970 16, 470
37, 15, 980
37, 970) 15,680
) 1 15, 240
38, 140 14, 860
38, 14, 620
38, 330/ 14,320
38,380 13,810
38, 400, 13,390
38,320 13,010

38,190
12,410
38, 190) 12,100
38, 250‘ gﬂ, 11, 750
....... | e

84390—24t—wsp 532—14
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BUMPING RIVER NEAR NILE, WASH,

LocaTioN.—A quarter of a mile below spillway of Bumping Lake dam, half a
mile below outlet conduit through storage dam, 1114 miles above American
River, and 19 miles west of Nile, Yakima County.

DRAINAGE AREA.—68 square miles (measured on topographic maps).

Recorps avaiLaBLE.—June 13 to July 31, 1906; April 27, 1909, to September
30, 1921.

GAGE. —Stevens water-stage recorder; installed June 17, 1913; mspected by
J. H. Nelson. Since June 17, 1913, vertieal staff on Ieft bank, one-fourth of
a mile below spillway of storage dam; reconstructed at same site and datum
April 27, 1915. For description of previous gages.see Water-Supply paper
442.

DiscHARGE MEASUREMENTS. Made from cable about 40 feet below gage or
by wading.

CHANNEL AND cONTROL.—Bed composed of gravel and of large angular rocks;
shifts at extremely high water. Riffle control 60 feet below gage. Stage
of zero flow, gage height about 0.6 foot.

EXTREMES OF DISCHARGE.—Maximum stage during year, from water-stage
recorder, 5.22 feet at 8.30 p. m. June 7 (discharge, 1,890 second-feet);
minimum stage, from recorder, 1.27 feet at 2.30 p. m. December 13 (dis-
charge, 16 second-feet).

1906 and 1909-1921: Maximum stage recorded, 9.33 feet at 5 p. m
December 29, 1917 (discharge, 5,180 second-feet); practically no fiow when
gates in outlet conduit are closed.

Ice.—S8tage-discharge relation not affected by ice.

Diversions.—None.

Recurarion.—Flow partly controlled by storage and release of water at Bump-
ing Lake reservoir. Monthly discharge without storage determmed from
records of stage at reservoir.

Accuracy.—Stage-discharge relation permanent; not affected by ice. Rating
curve fairly well defined; revised for use after October 5. Water-stage
recorder inspected daily. Daily discharge ascertained by applying daily
mean gage height to rating table or, for a few days when range in stage was
considerable, by averaging results obtained by applying to rating table
mean gage heights for shorter intervals. Records fair.

CooreraTion.—Complete record furnished by United States Bureau of Recla-
mation.

Discharge measurements of Bumping River near Nile, Wash., during the year
ending Sept 30, 1921.

Date. Made by— ke | oo, || Date. Made by— e | .
Feet Sec.ft. Feet | Sec-ft.

Nov.11 | D.E.Ball..____.______ 2.29 134 || June 14 { Paul Taylor.... ....... 4,44 1,260
b3 A [+ [ R 2.06 322 || July 25| R.O. Crawford........ 3.09 408

12 ... [+ 1 R, 3.39 482 26 do. 3.04 407
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Daily discharge, in second-feet, of Bumping River near Nile, Wash., for the year
ending Sept. 30, 1921.

Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.

337 145 685 257 407 589 | 1,190 264 467
351 145 741 254 392 589 | 1,000 254 472
412 143 1 741 254 374 606 860 254 477
488 728 250 356 735 800 472
691 246 342 | 1,510 728 246 467
648 240 329 | 1,760 691 243 467
606 233 333 | 1,870 728 240 472
554 223 337 | 1,790 299 240 472
510 226 346 | 1,590 618 236 467
462 226 378 | 1,470 642 233 467
426 233 402 | 1,390 697 233 467
392 246 421 | 1,300 697 246 392
369 257 441 | 1,310 678 257 333
342 268 488 | 1,270 666 268 333
320 272 246 | 1,120 636 307 320

R

378 397 364 | 1, 402 407 320
360 446 374 | 1,230 402 446 316
346 483 387 | 1,230 402 477 299

260 |meen-- 630 | ... 272 477 |eeeenee

Monthly discharge of Bumping River near Nile, Wash., for the year endmg Sept.
30, 1921.

[Drainage area, 68 square miles.]

. ~ | Discharge with-
Obis:‘;ggn%]f’f‘e’gt”ge Run-off in acre-feet. out storage, in
- second-feet. Run-
Month. — - — P 'ogh in
Maxi- | Mini- Obser- Without or  {imcnes
mum, | mum, | Me80. | “peq | Stored. { g oge. | Mean. s;qntjllaer.e
50 182 11,200 | +49,720 20, 900 340 5.00 5.76
108 317 18, 900 -390 18, 500 311 4. 57 5.10
17 332 20,400 | —6,760 13, 600 221 3.25 3.76
147 343 21,100 | —1,770 19, 300 314 4,62 5.33
92 331 18, 400 -—140 18, 300 330 4.85 5,06
260 438 26,900 | —6,610 20, 300 330 4. 85 5. 59
223 | © 317 18,900 | --1,450 20, 400 343 5.04 5. 62
106 360 22,100 | 425,000 47,100 766 | 11.3 13.03
580 1 1,170 69,600 | 7,910 77,500 | 1,300 | 19.1 21.31
212 | 567 | 34,900 +£690 | 35,600 579 | 8.51 9.81
233 336 20,700 | —11,800 , 900 145 2.13 2.46
268 367 21,800 | —15,400 6, 400 108 1.59 1.77
The year._.......| 1,870 17 421 | 305,000 | 41,900 307,000 424 6.24 84. 58

TIETON RIVER AT HEADWORKS OF TIETON CANAL, NEAR NACHES, WASH.

LocaTioN.—In see. 30, T. 14 N., R. 15 E. (unsurveyed), below intake of Tieton
canal, 15 miles above mouth, and 16 miles southwest of Naches, Yakima
County.

DRAINAGE AREA.—240 square miles (measured on topographic maps).

RECORDS AVAILABLE,—April 17 to September 17, 1906 (fragmentary gage-
height record); July 5, 1907, to September 30, 1921.

Gage.—Stevens continuous water-stage recorder on right bank about 1,000 feet
below intake of Tieton canal; inspected by G. G. Willis. Friez water-stage
recorder at same site used July 8, 1911, to 1918. For description of previous
gages see Water-Supply Paper 442.

DISCHARGE MEASUREMENTS.—Made from cable about 500 feet below gage or
by wading.
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CHANNEL AND cONTROL.—Bed composed of gravel and boulders; shifts slightly
at high water. One channel at all stages; gradient steep.

EXTREMES OF DISCHARGE.—Mazimum stage during year, from water-stage
recorder, 5.68 feet at 9 a. m. June 7 (discharge, 2,580 second-feet); minimum
stage, from recorder, 1.77 feet August 27 (discharge, 12.5 second-feet).

1907-1921: Maximum stage recorded, 7.15 feet at 4 a. m.
November 24, 1909 (discharge, 5,400 second-feet); minimum stage, from
water-stage recorder, 1.55 feet at 6.30 p. m. August 26, 1920 (discharge,
5 second-feet).

Ice.—Stage-discharge relation affected by ice during severe winters.

DiversionNs.—Tieton canal has diverted water above gage since 1910. Diver-
sions through canal added to mean monthly flow to determine natural
monthly discharge.

ReguratioN.—Flow slightly regulated by storage and release of water at Clear
Creek reservoir about 15 miles above gage. Purpose of regulation to obviate
diurnal fluctuation during irrigation season.

Accuracy.—Stage-discharge relation permanent; not affected by ice. Rating
curve well defined. Operation of water-stage recorder satisfactory. Daily
discharge ascertained by applying daily mean gage height to rating table.
Records good.

CooreraTioN.—Complete record furnished by United States Bureau of Recla-
mation.

Discharge measurements of Tieton River at headworks of Tieton canal, near Naches,
Wash., during the year ending Sept. 30, 1921,

— G Dis- — Gage | Dis-
Date. Made by: height. | charge. || Dute. Made by height. | ‘chazge.
Feet. | Secft. Feet. | Sec.-ft
Nov, 29 3.40 429 I} June 6 5.46 330
Jan., 4 4,05 857 30 4.65 | 1,440
Feb, 16 3.90 744 || July 26 3.38 416
Mar. 26 3.88 773 || Aug. 22 2.50 104
Avor. 27 3.74 612 || Sept. 15 1.88 17,2
May 23 4.86 1, 600 26 2.81 186

Daily discharge, in second-feet, of Tieton River at headworks of Tieton canal, near
Naches, Wash., for the year ending Sept. 30, 1921.

[

Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June, | July. | Aug. | Sept.

380 322 434 793 361 850 809 568 | 1,620 | 1,460 352 81
2 322 429 | 1,040 348 850 927 539 | 1,840 | 1,020 357 &0
466 309 429 | 1,050 348 % 868 527 | 1,940 850 339 27

731 296 434 902 334 793 504 [ 2,120 745 276 33

598 280 419 834 317 850 738 471 ]2, 689 214 %

510 263 400 745 300 809 710 455 | 2,360 689 218 7

477 399 7 326 763 682 516 | 2,480 738 271

450 244 384 675 339 689 2,180 978 288 109
232 380 339 731 703 568 | 1,780 876 280

419 207 3 610 692 731 724 604 | 1,670 731 221 102

424 197 348 1,060 i 793 604 | 1,560 7 181 100

424 184 330 592 { 1,120 745 876 630 | 1,510 682 162 45
181 317 586 | 1, 724 859 682 | 1,460 662 162 37

409 181 292 610 639 834 1,360 649 194 28

389 745 267 580

389 876 259 568 1,070 817 | 1,410 | 1,010 568 148 108

384 642 248 556 978 769 | 1, 1,220 510 116 128

384 493 232 544 918 1,410 | 1,460 488 123 223

384 444 225 539 )

380 419 225 527 834 961 | 1,620 | 1,310 455 184

364 304 221 522 834 850 | 1,720 | 1,360 488 162

389 389 214 533 834 777 | 1,940 | 1,360 471 162
384 211 493 758 703 890 | 1,220 434 184

384
375 371 218 450

i,

1’ 'y
375 394 271 414 731 616 | 1,260 | 1,170 380 197
361 484 322 408 ..o ... 769 623 | 1,080 | 1,260 37 }37
348 444 995 394 745 592 | 1,080 | 1,510 | 367 1
343 893 380 |-cee-n 753 1,260 37| 46 [eeae-
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Combined monthly discharge of Tieton River and canal at headworks of Tieton
eanal, near Naches, Wash., for the year ending Sept. 30, 1921.

[Drainage area, 240 square miles.]

Discharge in second-feet. Combined run-off.
Combined. Combined.
‘Month.
River Canal Acre-
Maxi- Mink (mean). | (mean). M . Per Inches. feet.
ean. | square
mum, | mum. mile.

731 343 420} 420 L7 2.02 25, 800
876 175 355 20 384 160 1.78 22, 800
995 211 355 355 1.48 1L71 21, 800
1,050 380 617 617 2. 57 2.96 , 800
1,120 309 675 675 2,81 2,93 317, 500
1,220 668 17 35 (RN 823 3.43 3.95 50, 600
1,110 682 781 58 839 3.50 3.90| 49,900
240 740 1,040 299 1,340 5. 58 6.43 82, 400
2,790 1,220 1, 302 l,gg 7.62 8.50 109, 000
1,780 678 628 320 3.95 4.55 300
677 330 166 321 486 2.02 2,33 200
305 104 253 357 1.49 1.66 21,200
2,790 176 623 756 3.16 42,72 547, 000

TIETON CANAL NEAR NACHES, WASH,

Locamion.—In sec. 30, T. 14 N., R. 15 E. (unsurveyed), below canal intake and
16 miles southwest of Naches, Yakima County.
‘RECORDS AvATLABLR.—Irrigation seasons 1910 to September 30, 1921.
Gage.—Float gage installed in a stilling well about 500 feet below canal intake;
read by G. G. Willis,
DISCHARGE MRASUREMENTS.—Made from a gaging bridge 30 feet below gage or
by wading.
CHANNEL AND coNTROL.—Earth section merging into concrete-lined section
1,000 feet below gage. '
EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 5.53 feet for
few hours on September 9 (discharge, 344 second-feet, the result of current-
meter measurement); no flow Octeber 1 to November 19 and November 30
to- April 17.
1910-1921: Maximum skage recorded on September 9, 1921; no flow when
head gates are closed. .
Accuracy.—Stage-discharge relation shifts slightly at high stages; practically
permanent during each irrigating season. Rating curves well defined.
Gage read to hundredths twice daily. Daily discharge ascertained by
applying daily mean gage height to rating table. Records excellent.
CoorerATION.—Complete record furnished by Bureau of Reclamation.
Canal diverts water from right bank of Tieton River in sec. 30, T. 14 N.,
R. 15 E. Water is used for irrigation.

Discharge measurements of Tieton canal near Naches, Wash., during the year ending
Sept. 30, 1921.

QG Dis- Gage | Dis-
Date. Made by— height. | charge, || D8te- Made by— height. | charge.
Feet | Secft. Feet, | Secoft.
Apr. 27 |D.E.Ball____.._____. 3.00 160 || Aug. 22 | D.E.Ball____.___.___. 5.33 311
ay 9 | Crawford and Ball__.._ 5.19 310 || Sept. 9| R. O. Crawford._...... 5.563 344
23 | R. O. Crawford 5.07 311 15| D.E. Ball. ... 5.13 295
June 30 5.18 315 26 |-mee- . S 2.63 124

July 26 5.33 311
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Daily discharge, in second-feet, of Tieton canal near Naches, Wash., for the year

ending Sept. 30, 1921.

Day. Nov. | Apr. | May. | June. | July. | Aug. | Sept.
1 e e cecetc e —m————— I 219 314 315 320 322
2. 245 309 318 320 321
3. 245 310 318 321 322
4. 269 310 317 321 322
5._ 269 309 318 321 321
[ SIS 310 318 321 322
310 319 322 321
310 318 321 321
314 318 321 319
310 319 321 320
309 321 322 320
310 320 322 309
310 320 321 309
310 320 322 310
310 320 321 302
310 320 321 286
310 319 321 286
310 320 321 286
314 320 321 220
- --310 320 321 213
21.. 310 321 322 193
b I 310 321 321 173
2. 310 321 321 157
24._. 310 321 322 167
25_. 310 321 322 159
6. ——— 314 321 321 121
P 309 322 32t 1
28 310 321 322 1
29__ 310 321 321 136
B0 e cacamaa 48 321 321 136
3. 320 320 {oeeeens

I\fom.—Canal dry during periods for which no discharge is given.

Monthly discharge of Tieton canal near Naches, 'Wash., for the year en'diﬁg 'Sep't.
3

0, 1
Discharge in second-feet.
Run-off in
Month. acre-foat.
Maximum. | Minimum. | Mean.

November. 98 0 29.3 1,740
April 221 [ 57.7 430
May... 316 219 200 18, 400
June. 314 48 302 18, 000
July_ .. 322 315 320 19, 700
August. 322 320 321 19, 700
September. .. 322 121 253 16, 100
The year 322 0 133 96,100

NoOTE.—See footnote to table of daily discharge.
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NORTH FORK OF AHTANUM CREEEK NEAR TAMPICO, WASH.

Locarion.—In NW. ¥{ sec. 2, T. 12 N,, R. 15 E., at Prior ranch, 100 feet below
Nasty Creek and 314 miles northwest of Tampico, Yakima County.

DRrAINAGE AREA.—69 square miles (measured on topographic maps).

REcorps avalLaBLE.—August 26, 1907, to September 30, 1921.

Gage.—Stevens continuous water-stage recorder on left bank, about 300 feet
southeast of ranch house; installed April 6, 1919; inspected by F. W. Schott
and G. A, Hill. Previous gages as follows: August 26, 1907, to April 1,
1913, and August 20, 1915, to September 5, 1916, vertical staff at same
site and datum as present gage; April 2, 1913, to August 19, 1915, and Septem-
ber 6, 1916, to September 30, 1917, Stevens continuous water-stage recorder;
and April 14, 1918, to October 10, 1918, Stevens 8-day water-stage recorder
at same site and datum.

DiscHARGE MEASUREMENTS.—Made from gaging bridge 40 feet below gage or
by wading.

CHANNEL AND coNTROL—Bed composed of gravel and boulders. Banks high;
not subject to overflow. Concrete control installed in Nevember, 1915, 50
feet below gage. Stage of zero flow at time of construction of control, gage
height 1.45 feet.

EXTREMES OF DISCHARGE.—Maximum stage during year, from water—stage
recorder, 3.85 feet at 11 p. m. June 5 (discharge, 512 second-feet); discharge
may have been higher during period May 23-30, when recorder was not
operating. Minimum stage, from recorder, 1.55 feet from 5 p. m. to 9 p. m:
November 8 (discharge, 6.8 second-feet); lower stage probably occurred in
winter when record was discontinued.

1907-1921: Maximum stage recorded, 4.60 feet at 9 a. m. June 18, 1916
(discharge, 728 second-feet) ; minimum stage recorded on November 8, 1920.

Ice.—Stage-discharge relation seriously affected by ice; station discontinued
during winter.

Diversions.—Station is above all dlversmns

ReguraTioN.—None. - ®

Accuracy.—Stage-discharge relation cha,nged June 4-5. Rating curves well
defined below 400 second-feet. - Operation of water-stage recorder fairly
satisfactory except as noted in footnote to table of daily discharge. Daily.
discharge ascertained by applying to rating table mean daily gage height
determined from recorder graph by inspection. Records excellent for June
and July; otherwise good.

' Discharge measurements of North Fork of Ahtanum Creek near Tampico, Wash.,
during the year ending Sept. 30 1921.

Date. Made by— hcgiag . chlgisg-e. Date. Made by— hﬁ& - ch]?ar]sée.
Feet | Sec.ft. Feet | Secft.
Apr. 7| John McCombs.. ... 2.54 119 i June 17 | R. B. Kilgore .......... 3.02 226
i P [ 1, SR, 2. 54 117 b v S [ T 3.00 220
3. L [ O 2.74 161 {| July 17 Ralelgh Skilin.._.._._. 2.33 82.7
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Daily discharge, in second-feet, of North Fork of Ahtanum Creek near Tampico,
Wash., for the year ending Sept. 30, 1921.

Day. Oct. | Nov. | Apr. | May. { Jane. | July. | Aug. | Sept.
1 16.5 17.7 130 414 17 41 25
2 18.3 15.9 124 451 152 41 3
b J 177 147 115 444 140 40 23
4 19.5 12.5 180 119 138 39 23
5 2 4.1 117 476 127 38 23
6. 18,31 4.1 122 125 36 2
7 17.7 15.9 122 150 476 127 30 22
8 17.1 1.0 117 161 431 123 35 22
9 16,5 125 17 183 391 114 33 22
b L O 171 feeaaeee 119 200 382 33 22
1. 18.9 - 139 200 325 101 3 23
12 18.3 1 211 321 97 31 23
D L. 18.1 161 233 94 1 g
1! 7.9 . 152 7 208 80 1
15 17,7 |eeemeaas 143 331 267 84 29 22
16... 136 474 241 80 30 2
17, 141 466 227 77 g 22
18, 161 440 29 78 22
19, 164 468 229 72 20 2
20.. 156 47 249 68 % 23
21 . 150 444 . % 24
> Wo| 47| | of| W =
23 it ‘ 246 60 25 22
24 1 238 50 2% 2
25. 154 480 221 56 0 21
26 145 208 56 25 21
27 lgé 196 53 25 20
28 1 330 186 49 24 20
29 - 141 194 48 23 20
30. - 134 201 46 g 2
31 - 358 42| 283........

Note.—Water-stage recorder not operating Oct. 13-14, Apr. 1-6, and May £3-30; discharge Oct. 13-14
ascertained by interpolation; Apr. 1-6 and May 23-30 by comparison with flow of naat-by , from
iecordggdrange of stage, and from temperature record. Braced figures show mean dischatge perioda

ndica

Monthly dzscharye of North Fork of Ahtanum Creek near Tampico, Wash., for the
year ending Sept. 30, 1921.

[Drainage area, 89 square miles.]
Discharge in second-feet. Run-off.
Month. Per .
Maximum. | Minimum.| Mean. sqnglare Inches. | Acre-feet.
mile.

October. 20 4.1 17.9 0. 259 0.30 1,100
November ) 17.7 11.0 14.3 . 207 .07 255
.......................................... 117 156 2.26 2.52 9, 280

l\ BY..- - 115 305 4,42 5,10 18, 800
June - 480 186 310 4.48 5.01 18, 400
July. 177 42 89.2 129 1.49 5, 480
August 41 23 30.3 .439 .51 1, 860
September 25 20 22.2 .322 .36 1,320

SOUTH FORK OF AHTANUM CREEK AT CONRAD RANCH, NEAR TAMPICO, WASH.

LocatioNn.—In W. 14 see. 23, T. 12 N., R. 15 E., at Conrad ranch, 214 miles
above mouth of North Fork and 234 miles southwest of Tampico, Yakima
County.

DrAINAGE AREA.—26 square miles (measured on topographic maps, and Plate
I, Water-Supply Paper 369).

REcoRDS AvArLABLE.—March 15, 1915, to September 30, 1921.

Gage.—Vertical staff on left bank about 75 feet from ranch house; read by Mrs.
W. B. Conrad. Gage datum raised 1.00 foot on August 9, 1918.
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DISCHARGE MEASUREMENTS.—Made by wading,

CHANNEL AND coNTROL.—Bed composed of gravel and sand. Banks high and
wooded. Concrete control 7 feet downstream from gage. Stage of zero
flow, according to levels of July 20, 1919, gage height +-0.05 foot.

ExXTREMES OF DISCHARGE.—Maximum stage recorded during year, 1.80 feet
June 7 (discharge, 151 second-feet); minimum stage probably occurred
during winter when observations were discontinued.

1915-1921: Maximum stage recorded, 3.1 feet June 19, 1916 (discharge,
216 second-feet); minimum stage recorded, 0.60 foot September 25-26,
1915, and 0.40 foot August 22 and 23, 1920 (dlscha.rge, 4.3 second-feet).

Ice. —-—Stage-dmcharge relation seriously affected by ice; observations discon-
tinued during winter.

Drversions.—Small ditch diverting above gage supplies water to Conrad’s hop
fields.

ReguLAaTION.—NoOne.

Accuracy.—Btage-discharge relation changed during ,winter and on June 7.
Rating curves fairly well defined. - Gage read to hundredths twice daily.
Daily discharge ascertained by applying mean daily gage height to rating
table. Records good.

Dzscharge measurements of South Fork of Ahtanum Creek at Conrad ranch, near
Tampico, Wash., during the year ending Sept. 30, 1821.

_ e Dis- _ G Dis-

Date. Made by nois. | chamge. || Date. Made by helght. | obarge.

E Feet | Sec.ft. Feet | Secft.
Apr. 7| John McCombs........] 0.84 36.0 || Apr. 18 { John McCombs......_. 0.90 42,9
[ L« [ S .84 34.5 || June 17 | R. B. Kilgore..cccoca-. L1i0 5.9
12 do. .89 44,9 17 do 110 55,8
Daily discharge, in second-feet, of South Fork of Ahtanum Creek at Conrad ranch,

near Tampico, Wash. , for the year ending Sept. 30, 1921,
Day. Oct. | Apr. | May. | June. | July. | Aug. | Sept.

1. 5.4 52 36 119 2] 13 82
3. 5.4 62 128 31| 12 83
3. o 5.4 60 34| 132 30| 12 83
4 5.4 50 31 138 30| 1t 8.2
5ecaennn - 5.4 47 31 144 8| 1 8.2
6. 5.1 41 34 144 25| 11 8.7
T 4.8 36 151 2| 11 8.7
8 48 36 39 138 3] 11 8.2
9 4.8 35 41 138 28| 1 8.2
10..0 5.1 35 47 131 21 1 82
1 4.8 39 49 110 21| 1 8.2
12 5.1 41 52 97 20| 1 8.2
13..- =l 5.4 56 %0 20| 11 8.3
4. 5.4 43 64 84 18| 10 8.2
16.- I N 1 40 76 81 8| 10 82
16... 5.4 39 125 65 18 10 8.2
L 5.8 38 144 57 18] 10 7.7
T S 5.4 44 138 55 7] 10 82
19... 5.4 41 138 52 17] 1 8.2
B0 ol 5.4 41 144 50 6] 10 8.2
U | 54 4 132 49 16 9.2 8.2
22. 54 49 125 47 18] 92 8.2
D I b4 49 132 45 14 9.2 8.2
24 N I i 45 132 43 4] 0.2 82
25 .. 5.4 4 144 41 13 9.2 8.2
T 5.4 38 138 41 13 9.2 8.2
27... . 62 36 125 38 13 8.2 8.7
- S 6.2 38 113 36 3] 82 8.2
D 5.8 39 102 36 14 8.2 8.2
B0 m e 6.2 38 102 35 14 8.2 8.7
3 S RS 6.2 | 108 [eceoenas 14 82 [caeaanas
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Monthly discharge of South Fork of Ahtanum Creek at Conrad ranch near Tampico,
Wash., for the year ending Sept. 30, 1921.
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Di in second-feet. ]
ischarge d-feet -off in
Month. acre-feet,
Maximum. | Minimum.| Mean., M
[07171] 1) . 6.2 4.8 5 42 333
April e mmmm 62 35 42,6 2, 530
May - 144 31 87.2 5,360
JUNG . e - 151 35 83.7 4,980
e 32 13 19.5 1,200
August 13 8.2 " 10.1 621
September. 8.7 7.7 8.25 491

NEW RESERVATION CANAL AT PARKER, WASH.

LocatroNn.—In sec. 20, T. 12 N,, R. 19 E., 1 mile below intake of canal, half a
mile northwest of Parker, Yakima County, and 54 miles northwest of
Wapato.

REcorDps avarLaBLE.—Irrigation seasons 1904 to September 30, 1921.

Gage.—Vertical staff at highway bridgé a quarter of a mile below intake; in-
stalled before opening of irrigation season in 1917; read by G. M. Baugher.
Gages previously used as follows: Prior to April 1, 1911, gage about 1 mile
below intake; April 1, 1911, to April 26, 1916, about three-fourths of a mile
below intake; April 26 to October 14, 1916, at highway bridge about 1 mile
below intake.

DIsCHARGE MEASUREMENT.—Made from highway bridge.

CHANNEL AND coNTROL.—Bed composed of gravel and small stones.

’ at times obstructed by growth of aquatic plants.

EXTREMES OF DISCHARGE,—Maximum stage recorded during year, 7.30 feet June
28-30 (discharge, 1,380 second-feet); no flow reported during nonirrigating
season.

1904-1921: Maximum stage recorded June 28-30, 1921; no flow reported
during nonirrigating season.

Accuracy.—Stage-discharge relation changed continuously throughout season.
Standard rating curve for season fairly well defined. Gage read to hun-
dredths twice daily. Daily discharge ascertained by shifting-control
method, on basis of frequent, well-distributed dlscha.rge measurements.
Records excellent.

CoopreraTioN.—Complete data furnished by United States Bureau of Reclama-
tion and United States Office of Indian Affairs.

Canal diverts water from right bank of Yakima River in sec. 20, T. 12 N,
R. 19 E, about 2 miles above intake of Old Reservation ca,na.l Water is used
for lrngatlon

Channel

Discharge measurements of New Reservation canal ai Parker, Wash., during the year
ending Sept. 30, 1921.

— Qage Dis- — G Dis-
Date. Made by hoight. | charge, | Dste: Made by helght. | charge.
Feet, | Sec.ft. i - Feet. | Secoft.
Oct. 30 | D.E. Ball____.________ 1.85 1106 || May 28 | Raleigh Skillin.___._... 7.21 1,320
Apr. 6 Ra]elgh Skillin....o.... 304 118 28 | Crawford and Ball__.__ 7.20 1,300
13 | Ball and Crawford..... 3.86 330 || June 17 | Raleigh Skillin___ -} 6 49 1,080
14 | skillin and Guym.._.... 4,26 406 {[ July 2| R. O.Crawford_. 4 726 1,360
20 Ralelgh Skillin. 5.00 633 19 | D.E.Ball_._____ -] 651 856
b7 TSR ; 12 TR 6.28 1,000 22 | Raleigh Skillin.._ .- 6.98 1, 250
May 2| R.O. Grawford 6.61 1,110 || Aug. 1] R.O.Crawford........ 6.82 1,160
3 Sklllm and Houston....] 6.75 1,140 3 Ralelgh Skillin. 6.78 1,140
13 | @O 6.60 1,140 12 j._...do._._.. 7.20 1, 260
13 | R. 0 meford ........ 6. 60 1,150 25| D E. Ball-. 4 71 1,160
14 | Skillin and Houston....| 6.97 1,310 {| Sept. 7 ........... 6.43 1, 000
23 |oeees [ 1+ J R, 7.02 1, 240 Ralelgh Skillin._..._.__ 5. 56 732
4 ... L (1 7.10 1,290 .
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Daily discharge, in second-feet, of New Reservation canal at Parker, Wash., for the
year ending Sept. 30, 1921.

Day. Oct. | Apr. | May. | June. | July. | Aug. | Sept.
1,010 | 1,370 | 1,150 {- 1,100
1,010 | 1,350 ; 1,150 1,100
1, 1,340 | 1,150 { 1,080
1,130 | 1,320 | 1,150 |- 1,040
Lis0| L0 1,150 1,050
1, 1,300 | 1,1504 1,040
1,210 | 1,340 | 1,150 1,010
1, 1,350 | 1,150
1,160 | 1,350 [ 1,150 749
1,130 | 1,350 s 150 695
1,110 | 1,360 | 1,150 695
1,110 | 1,370} 1,240 695
1,110 | 1,370 | 1,250 695
1, 1,370 | 1,190 695
1,000 57 | 1,190 717

1,030 | 630 1,190 m

1,030 | 754] 1,190 708
Loo| 806 1,190 708
1,070 | 854 | 1,190 600
1,080 | 873 1,100 628
1,120 | 1,070 | 1,190 561
L220] 1, 1 470
1,270 | 1,220 | 1,190 420
1,310 | 1,150 | 1,190 407
1,330 | 1,150 | 1,180 407
1,350 | 1,150 | 1,160 407
1370 | 1,150 | 1,150 304
1,380 | 1,150 { 1,130 382
1,380 | 1,150 | 1,130 367
1,880 | 1,150 | 1,110 110
........ 1,150 | 1,100 foooo._.

Nore.—Probably no flow Oct. 16 to Mar. 31.

M(mthly dmscharge of New Reservatwn ccmal at Parker, Wash., for the year ending
Sept. 30, 1921.

Discharge in second-feet.
. Run-off in
Month acre-feet
Maximum, | Minimum.| Mean.
October 1-15. oo 246 70 189 5,630
APl e 1,080 30 477 28, 400
ay.-. y - 1,320 571 1,180 72, 600
FUNO . el 1, 380 1, 000 1,170 69, 400
July__... SN - 1,370 630 1,170 71, 900
L TN e 1, 250 1, 100 1,170 71, 900
September ... oiemiiaas - 1,100 110 7 40, 500

OLD RESERVATION CANAL AT PARKER, WASH.

Locarion.—In sec. 28, T. 12 N., R. 19 E., about 300 feet below intake and 500
feet above controlling waste of first lateral, 1 mile east of Parker, Yakimsa
County, and 314 miles northwest of Wapato.

REecorps avarnaBLe.—Irrigation seasons 1904 to September 30, 1921.

Gage.—Vertical staff on left side about 10 feet upstream from private farm
bridge; read by H. B. Ealy and J. F. Dearing. Prior to June 23, 1908,
vertical staff on downstream end of right retaining wall of Northern Pacific
Railway bridge, about half a mile below site of present gage and at different
datum.

DiscHARGE MEASUREMENTS.—Made from gaging bridge at gage.

CHANNBL AND coNTROL.—Bed of old slough. Velocities high. No obstruc-
tion from growth of aquatic plants. Fairly permanent for each irrigation
season.
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EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 5.41 feet April

24 (discharge, 322 second-feet); no flow reported during nonirrigating season.
1904-1921: Maximum stage recorded, 6.05 feet May 21, 1919 (discharge,

386 second-feet); no flow reported during nonirrigating seasons.

Accuracy.—Stage-discharge relation changed during winter, May 14 to July 6
and August 22 to September 6. Rating curves well defined. Gage read to
hundredths daily. Daily discharge ascertained by applying mean daily
gage height to rating table. Shifting-control method used May 14 to
July 6 and August 22 to September 6. Records excellent.

CoortraTioN.—Complete record furnished by United States Bureau of Recla~
mation and United States Office of Indian Affairs.

Canal diverts water from right bank of Yakima River in sec. 28, T. 12 N,,
R. 19 E,, about half a mile above intake of Sunnyside canal. Water is used for
irrigation.

- Discharge measurements of Old Reservation canal at Parker, Wash., during the
year ending Sept. 30, 1921,

Date. Made by— posge | e || Date. Made by— vt | s,
Peet. | Sec.ft. Feet. | Secoft.

2.00 52.8 || May 18 | Raleigh Skillin_.. 4.41 214

1.37 12.3 28 [ R. 0. Crawford. . 4.45 207

2,32 56.4 {| June 3 | Houston and Skillin_ -}  5.06 285

2.34 50.7 i( July 6| D, E. Balﬁ ............. 4.73 35

2.96 97.8 18 Ralaigh Skillin___ 4. 50 215

4221 23 Aug. 1 | R, 0. Crawford. 3.55 131

4.00 185 3 Raleixh Skillin. 3.57 122

20 4.82 264 8 .- 3.76 140
May 2|{ R.O. Crawfor 4.31 214 21 4.01 166
3 | Houston and Bkillin_. | 437} 223 2 4021 157

10 |..... L+ 4.73 254 Sept. 7 3.32 122

13 D.E.Ball............. 3.60 150 7 3.32 120

Daily discharge, in second-feet, of Old Reservation canal at Parker Wash., Jor the
year ending Sept. 80, 1921.

Day. Oct. | Apr, | May. | June. | July. | Aug. | Bept.

1. 48 57 216 268 246
2 66 46 216 290 235
3- - 65 44 218 287 227
4 65 4« 229 283 225
5. 65 54 225 287 226
6. 60 55 222 283 233
7 54 68 226 210 231
8.. 54 20 236 263 217
9 _ - 66 99 233 248 218
10. 60 128 254 242 213
11, 54 147 276 256 200
12.. 54 201 166 252 214
13 54 200 154 264 211
4. 54 189 274 263 204
15. 54 200 262 257 198
16.. 219 259 247 218
17. 243 245 25 207
18. 244 218 245 212
19. 246 228 286 201
- 262 223 264 | . 222
21. 258 216 269 208
- 285 1 213 266 205
23. 317 221 266 163
24_ 322 201 263 144
25. 314 191 260 44
26.-. 267 199 256 144
234 198 250 144

28 ... . 226 204 245 122
20_ 222 228 237 115
30.. 224 | 37 270 117
31 122

Naore.—Probably no flow Oct. 16 to Mar. 31 and Sept. 28-30.
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Monthly discharge of Old Reservation canal at Parker, Wask., for the year cn.dma
Sept. 30, 1921.

Discharge in second-feet.
Run-off in
Month. acre-foet.
Maximum. | Minimum.| Mean.

Oetober 1-8..... 66 48 58.2 1,730
——- 322 44 184 10, 900
37 - 274 154 224 13,700
June. 200 25 262 15, 600
B 115 S 246 115 194 11,900
August. _ - 164 122 152 9, 360
September 1-27_ ..o e 163 67 103 &, 500

SUNNYSIDE CANAL NEAR PARKER, WASH.

LocaTion.—In sec. 28, T. 12 N., R. 19 E., 600 feet below intake, 134 miles east
of Parker, Yakima County, and 334 miles northwest of Wapato.

REecorps avaiLaBrE.—Irrigation seasons 1904 to September 30, 1921.

Gagerp.—Lietz water-stage recorder on right side; installed April 20, 1909, and
referred to vertical staff installed April 8, 1908, at same site. Recorder
inspected daily by employee of United States Bureau of Reclamation.
For description of previous gages see Water-Supply Paper 442.

DiscHARGE MEASUREMENTs.—Made from gaging bridge 30 feet below gage.

CEANNEL AND CONTROL.—Bottom of canal gravel; fairly permanent. Operation
of flashboard at drop No. 1 makes control changeable. -

EXTREMES OF DISCHEARGE.—Maximum mean daily discharge during season, 1,260
second-feet on August 7, 8, 13, 14, and 16; no flow reported during non-
irrigating season.

1904-1921: Maximum mean daily discharge, 1,270 second-feet July 21,
1917; no flow reported during nonirrigating seasans.

Accuracy.—Stage-discharge relation not permanent; affected by operation of
flashboards at drop No. 1. Current-meter measurements are made fre-
quently and discharge ascertained by shifting-control method. Recorcls
excellent.

CooreraTiON.—Complete record furnished by United States Bureau of Recla-
mation.

Canal diverts water from left bank of Yakima River in see. 28, T. 12 N,,

R. 19 E,, about half a mile belowintake of Old Reservation canal. Water is used

for irrigation.

Discharge measuremenis of Sunnyside canal near Parker, Wash., during the year
ending Sept. 30, 1931.

Gage Dis- G Dis-
Date. Made by— height. | charge, || Pate- Made by— heigﬁ. charge.
Feel. | Secoft. Feet. | Sec.-ft.
Oct. 7{B.G.James_.___._.___. 3.70 577 || June 28 5. 52 1,230
181 L [ TR 3.50 545 || July 7 5. 60 1,260
27 { James and Carmody...| 2 80 355 18 5.61 1,230
Mar. 25 | James and Dowd. 2.09 235 26 5,63 1, 250
467 || Aug. 8 5. 67 1, 250
1,080 17 5.67 1, 260
1, 200 29 5461 1,200
1,210 || Sept. 7 525 1,100
1,220 16 4.16 87
1,230 19 | James and Carmody..| 4.74 912
1, 200 21 | B.G,James._........ 4.46 843
1, glog 28 | James and Palmer....| 4.08 702

1
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Daily discharge, in second-feet, of Sunnyside canal near Parker, Wash., for the year
* ending Sept. 30, 1921.

Day. Oct. | Mar. | Apr. | May. | June. | July. | Aug. { Sept.
1 654 1,220 ] 1, 1,240 1,250 | 1,170
2 636 |. 561 | 1,210 1,210 1,240 | 1,250 | 1,170
3 597 615 | 1,210 1,200 1,240 | 1,250 | 1,160
4 501 | 63| 1,210| 1,210 1,250 | 1,250 | 1,150
5 877 666 | 1,200 | 1,200 | 1,240 | 1,250 | 1,140
8. 571 718 | 1,210} 1,200 1,240 1,250 | 1,130
7 877 461 | 1,210 1,200 1,250 | 1,260 1,110
8 574 |_. 519 | 1,210 1,200| 1,250 | 1,260 | 1,090
9 677 660 | 1,210 | 1,200 | 1,250 | 1,250 | 1,090
10 583 784 | 1,220 1,200 1,240 | 1,250 { 1,070
1 583 1,210 | 1,200 1,240 1,250 | 1,060
12, .| B83 | ... 878 | 1,220 | 1,200| 1,230 1,250 | 1,040
13 577 944 | 1,230 | 1,200 | 1,230 1,260 1,020
14 568 |- ... 1,240 | 1,190 | 1,230 | 1,260 967
f T S 565 1,020 | 1,240 | 1,190 | 1,230 ] 1,250 95¢
16 .| B8 e 1,050 | 1,240 | 1,180 1,220 | 1,260 878
17 559 1,000 1,220 1,180 ! 1,230 1,250 769
18 545 1,120 | 1,210 | 1,170 | 1,240 | 1,250 816
19 517 1,120 1 1,200 | 1,190 | 1,230 [ 1,250 897
20.. 474 1,140 | 1,200 1,190 | 1,240 1,250 897
21.. | 48 155 | 1,140 | 1,220 1,190 | 1,230 | 1,250 862
22 425 181 | 1,160 1,220 | 1,190 ! 1,240 1,250 832
395 199 | 1,160 | 1,210 | 1,200 | 1,240 | 1,240 784
24 . -l 382 2371 1,170 | 1,210 | 1,220 | 1,240| 1,220 722
25 .| a7 27| 1,170 1,200 1,220 1,240 1,220 716
26 366 237 | 1,190 | 1,190| 1,220 | 1,240 1,220 713
27.. 356 257 | 1,210 | 1,190 | 1,240 | 1,240 | 1,220 713
311| 1,210 1,200 1,240| 1,250 | 1,200 713
29 317 366 | 1,220 | 1,200 1,240 | 1,240 | 1,210 719
30. 205 404 [ 1,210 | 1,200 | 1,240 | 1,240 | 1,200 713
31 208 495 1,200 1,240 0 1,100 | ...

Monthly discharge of Sunnyside canal near Parker, Wash., for the year ending
Sept. 30, 1921.

. Discharge in second-feet.
Run-off in
Month. ] i acre-feet .
4 Maximum. | Minimum.| Mean.
October. 654 208 496 30, 500
Ma.rph 21-31.. ... 495 166 279 6, 000
April 1,220 461 938 55, 800
May.. 1,240 1,190 1,210 74, 400
June.. 1,240 1,170 1,200 71,400
JWY e e 1,250 1,220 1, 240 76, 200
Angust, 1,260 1,190 1,240 76, 200
September.. . R 1,170 713 936 55, 700
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TOPPENISE CREEK NEAR FORT SIMCOE, WASH,

LocarioN.—In sec. 26, T. 10 N., R. 16 E., at Olney ranch, 114 miles below highway
bridge, 314 miles southeast of Fort Simcoe, Yakima County, and 5 miles
southwest of White Swan.

DRAINAGE AREA.—124 square miles (measured on Pl. I, Water-Supply Paper
369).

RECORDS AVAILABLE.—February 27, 1909, to September 30, 1921.

Gaae.—Stevens continuous water-stage recorder on left bank half a mile east of
ranch house; installed August 19, 1915; inspected by J. P. McCafferty and
A. B. Morrison. Previous gages as follows: February 27, 1909, to July 22,
1913, on left bank a quarter of a mile above site of present gage; July 23,
1913, to August 18, 1915, vertical staff attached to cottonwood tree on right
bank 150 feet above site of present gage. )

DI1sCHARGE MEASUREMENTS.— Made from cable or by wading.

CHANNEL AND CONTROL.—Bed composed of gravel and small boulders. Con-
crete control constructed in September, 1916, is gradually being washed
away. Banks covered with brush; subject to overflow at exfremely high
water.

EXTREMES OF DISCHARGE.—Maximum stage during year, from water-stage
recorder, 4.85 feet at 4 p. m. December 30 (discharge, 1,070 second-feet);
minimum stage, from recorder, 1.11 feet at 10.30 p. m. July 22 (discharge,
4.2 second-feet).

1909-1921: Maximum discharge recorded, 1,650 second-feet at noon
May 4, 1916; minimum stage recorded, 1.14 feet August 15 and September 18,
1920 (discharge, 3.0 second-feet).

Icw.—Stage-discharge relation affected by ice at times.

Diversions.—Toppenish Feeder canal operated since April 1, 1921, diverted a
maximum of about 25 second-feet during the season. In addition to new
acreage, this canal fulfills irrigation requirements formerly taken care of by

- Nicol and Abe Lincoln ditches, which have been abandoned. Diversion
through canal added to mean monthly flow to determine natural monthly
flow past gage. Diversion of spring run-off into reservoir on Simcoe Creek
for use in irrigating Indian lands is proposed.

ReaurLatioN.—None.

Accuracy.—Stage-discharge relation changed gradually October 1-22, abruptly
on February 10, and at crest of spring flood April 22; not affected by ice.
Standard rating curve used prior to April 22, fairly well defined; curve used
thereafter, well defined. Parallel curves used October 23 to February 10 and
February 10 to March 18. Operation of water-stage recorder fairly satis-
factory except as noted in footnote to table of daily discharge. Daily dis-
charge ascertained by applying to rating table mean daily gage height
determined by inspection from recorder graph. Shifting-control method
used October 1-22. Records fair Qctober to April F good thereafter.

Discharge measurements of Toppenish Creek near Fort Simcoe, Wash., during the
year ending Sept. 30, 1921.

G Dis- G Dis-
Date, Made by. height. | charge. || Date Made by helght. | charge.
Feet. | Secft, Feet. | Sec.ft.
Oct. 23 | John McCombs._......_ 1.86 17.2 || Apr. 11 | McCombs and Me-
..... U 17.7 Caffert; .-.| 310 290
Feb. 18 | R. B. Kilgore 204 June 15 1,84 4.9
18 j._... do_...... 203 15 L84 46.4
Apr. 9| JohnMcCombs 2.98 240
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Daily discharge, in second-feet, of Toppenish Creek near Fort Simcoe, Wash., for the
year ending Sept. 30, 1921.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
14 18 4 341 328 280 13| 23.0 7.0 8.5
14 18 41 300 378 286 104 | 2270 6.9 9.0
14 19 44 471 2 266 95| 19.0 6.5 8.5
14 19 45 382 341 257 871 16.0] 10.0 9.0
14 18 4 298 300 251 76| 13.0 2.0 9.0
14 18 41 234 274 251 71| 1L0 8.8 85
14 18 38 182 253 277 67§ 10.0 85 80
14 19 361 148 241 | 292 6| 85| 80 85
16 19 36 124 45 301 50 &5 7.5 9.0
16 19 41 106 257 323 58 8.0 7.5 85
16 20 50 092 206 55| 7.5( 80 8.0
16 20 46 80 369 313 52 7.0 8.0 8.0
16 20 4 74 410 295 49 7.0 8.5 85
16 21 41 88 382 307 47 6.5 8.5 8.5
16 37 146 341 319 44 6.0 &5 9.0
16 25 371 131 314 | 355 48{ 7.5 80 85
17 37 87 111 318 370 43 8.3 8.9 8.5
17 99 37 97 346 355 21 10 9.5 85
17 100 37 87 373 352 42 7.0 9.0 10.0
17 100 37 76 364 319 39 7.0 85 10.0
2. 18 100 33 68 350 289 38 8.0 80 9.5
2. - 18 51 33 63 428 268 35 8.5 8.5 9.0
23 . 18 33 59 411 | 251 3| 7.8] 83 8.5
24__ . 18 50 33 57 365 234 30 7.0 9.0 85
25.. - 17| 49 33 54 335 221 6.0 9.0 8.5
26. - 17 49 33 51 316 207 31 6.5 9.0 8.0
27 - i6 48 38 48 301 186 32 8.5 9.6 8.0
28 - 16 47 7 44 307 1656 30 6.0 85 85
20__ . 16 46 | 103 4 313 146 25| 551 80 9.0
30__ —_—— 17 528 4 301 131 26 55 7.0 10.0
2 S, 17 Jooeaee 626 43 121 .. 7.0 70 {eaeaeae

Note.—Water-stage recorder not operating Oct. 1-27, and Nov. 19-26; discharge ascertained by inter-
golatmg between discharge from oocasional staff gage readings or by comparison with flew of Satus Creek.

raced figures show mean discharge for periods indicated. Observer estimated that about 25 second-feet
wasted down Abe Lincoln ditch on Nov. 18, 19, 20, and 21, about 30 second-feet for a few hours on Dec. 30,
and about 15 second-feet on Feb. 11 and in addition 20second-feet passed down a draw ahove gage, and about
30 second-feet passed around gage on Mar. 19; not included in above table.

Monthly dﬂscharge of Toppenish Creek and Toppenish Feeder canal near Fort
imcoe, Wash., for the year ending Sept. 30, 1981.

Discharge in second-feet.
Combi
Month. Creek. HIn-off
Canal | Combined] acre-feet.
(mean). (mean).
Maximum.| Minimum.] Mean.
18 14 084
100 18 2,340
626 33 4,700
471 43 8,240
821 43 13,400
920 146 20, 500
428 241 19, 900
379 121 17,400
113 25 4,280
23 5.5 1,770
10 6 1,080
10 8 1,050
920 5.5 05, 700

NoTE.—Probably no flow through canal prior to April.
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SIMCOE CREEK BELOW SPRING GREEK, NEAR FORT SIMCOE, WASH,

LocaTioN—1In sec. 34, T. 11 N., R. 16 E., at site of proposed reservoir, 4 miles
northeast of Fort Simcoe, Yakima County.

DRrAINAGE AREA.—77 square miles (measured on Pl I, Water—Supply Paper
369).

RECORDPS AVAILABLE.—November 20, 1915, to September 30, 1921. For a

" station just above Spring Creek, February 28, 1909, to November 20, 1915.

GaagE.—Stevens continuous water-stage recorder on left bank just below Spring
Creek; installed November 20, 1915; inspected by Ivan Hartzell, J. P.
MecCafferty, and A.' B. Morrison. Previous gages as follows: Prior to
March 24, 1910, a chain gage 100 yards above Spring Creek; March 24,
1910, to November 20, 1915, staff gage at same site and datum.

DISCHARGE MEASUREMENTS.—Made from footbridge at gage or by wading.
Several overflow channels were created during high water of December 30,
1920, and since that date discharge measurement at medium and hlgh
stages include measured flow in these channels.

CHANNEL AND coNTROL.—Bed composed of sand and gravel. Conerete control
16 feet below gage. Right bank high; left bank overflows at medium stage.

EXTREMES OF DISCHARGE.—Maximum stage during year, from water-stage
recorder, 4.15 feet at 1.30 p. m. February 13 (discharge, 296 second-feet);
minimum discharge, probably less than 0.1 second-foot during periods
Oectober 1-8 and 11-20.

1916-1921: Maximum stage recorded, 6.14 feet at 5 p. m.
February 10, 1916 (discharge, 731 second-feet); minimum discharge prob-
ahly occurred in October, 1920.

Icm —Stage-discharge relation not affected by ice.

Diversions.—Considerable water is diverted above station for irrigation.
Since about April, 1920, Simcoe Creek flume has diverted from 0.25 second-
foot to 5 second-feet from a point just above Spring Creek. Monthly dis-

... .charge has been corrected for estimated diversion through flume.

Rrewsration.—None.

Accuracy.—Stage-discharge relation changed during flood of December 30,

1920, when headworks of Simcoe Creek flume were washed out and several

new.channels were formed which carried a large percentage of the water

around gage during period December 30 to June 10. Rating curve used
prior to change fairly well defined; curve used after change fairly well
defined between 10 and 150 second-feet. Operation of water-stage recorder
satisfactory except as noted in footnote to table of daily discharge.

Daily discharge ascertained by applying to rating table mean daily gage

height determined from recorder graph by inspection. Records fair June

to August; otherwise poor.

Dr,scharge measurements of Simcoe Creek below Spring Creek, near Fort Szmcoe,
Wash., during the year ending Sept. 30, 1 921.

; 1
i - Gage | Dis- . Gage | Dis-

Date. } Made by height.| charge. Date. Made by height.| charge.

Feet. | Sec.-ft.

Oct. 22 Apr. 10 | John McCombs.._.._._ 156 €68.7

Feb. 15 June 14 | R. B. Kilgore. ......... .61| 4158

OaL *-%g 14 QO .61 | 4148

o Estimated.

& Main channel only.

[ Total in main channel and overflow channels,
4 Main channel only; no overflow around gage.

NoTte.—Measured discharge in main channel on Feb. 17 was 87.0 second-feet, and on Apr. 10, 59.6
second-feet.
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Daily discharge, in second-feet, of Simcoe Creék below Spring Creek, near Fort
Simcoe, Wash., for the year ending Sept. 30, 1921.

Day. Oct. | Nov. | Dec. | Jan, | Feb. | Mar. | Apr. | May. | June. | July. | Aug. |Sept.
0.2 0.2 79 22 116 88 48| 29 5.8 19 0.9

.2 2| 106 221 113| 100 4 28 471 L9 .7

.2 .2 194 22 113 106 411 26 44| 17 .7

.3 .61 135 23| 120! 100 25 41] 17 .6

0.1 .3 L1 120 23 124 94 38| 24 4.4 Leé w9
.3 L3 94 23 116 85 36| 22 4.7 2.0 .9

31 L4 74 23| 110 79, 3| 22 47| 20 .9

.3 14 85 24 100 72 34| 21 4.4 2.3 .7

.1 .3 L7 54 25 97 69 37| 19.5 41§ 20 .6
.1 .3 L5 42 116 94 68 41| 19.5 4.4 2.0 .8
.3 2.2 37 240 91 69 46| 19.0 3.8 2.3 .6

.3 3.5 37 266 85 82 50| 18.0 3.8 2.3 W7

.4 2.2 34 268 79 88 83| 17.5 3.8 2.3 .7

4] L8 220 71 85 60| 16.5| 38| 20 .6

1 .4 L8 72 174 66 76 69 | 15.5 3.5 2.3 .8
7120 135 65 72 94| 145] 3.2| 23 .7

500 2.0 59| 113 85 68| 116 13.56] 29( 20 .7

4 2.0 53 97 135 73 116 | 13.5 2.6 2.0 .8

20 2.0 45 85| 139 76| 116| 180 23| 23 .6

.2 2.0 41 79 127 76 110 | 1L.5 2.3 2.0 .7

.1 .2 2.0 36 72 120 72 100 | 10.0 2.3 2.0 .8
.1 21 2.2 33 65| 135 75 91 10.5| 23| 20 .6
.1 .2 2.2 30 72 120 10.0 23 1.9 .6
.1 .2 2.4 28 106 113 76 75 9.0 2.0 L7 .8
.1 21 27 27| 16| 108 69 71| 90} 1L7| L6 N
.1 .2 2.7 26 116 100 62 67 8.6 2.0 1.6 .6
.1 -2 2.7 24 116 91 57 7.7 2.0 L6 .8
.1 .2 2.7 23 116 88 56 48 6.8 2.0 Lé .5
.1 .2 3.7 4 85 53 40 6.8 2.0 L3 .6
.1 .2 132 23 85 53 34 6.8 2.0 LO .6
.2 110 22 32 20{ L0 |ce....

Nore.—Water-stage recorder not operating Oct. 1-8, 11-20, and Nov. 29-30; discharge determined from
record of range of stage and by interpolation. :

Combined monthly discharge of Simcoe Creek below Spring Creek and Simcoe
Creek flume near Fort Simcoe, Wash., for the year ending Sept. 30, 1921.

Discharge in second-feet.

Comb
Month. ‘ Creek. run-oft
§ Flume | Combined | acre-feet.
] (mean). | (mean).
Maximum.| Minimum, Mean.

October.._. 0.10 0.10 6.1
0.7 0.2 .28 .28 16.7

132 .2 9. 56 10.6 - 650

194 22 57.1 3 60,1 3,690

266 22 99. 2 5 104 5,790

139 65 102 4 108 6, 520

106 53 76.1 3 79.1 4,710

116 32 6L.9 8 69.9 4, 300

29 6.8 15.8 4 19.8 1,180

5.8 1.7 3.24 1 4,24 261

2.3 1.0 1.88 1 2.88 77
.9 .5 .66 1 1.66 98.8

268 |oeeee 35.3 2.6 37.9 27,400

e Estimated roughly from three discharge measurements (p. 218) and two to four gage readings per month
on flume gage.

Norte.—Probably no flow through flume prior to December.
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» RESERVATION DRAIN AT ALFALFA, WASH. *

Location.—In sec. 29, T. 10 N., R. 21 E., at highway bridge a quarier of a
mile southeast of Alfalfa, Yakima County, and 2 miles above mouth of
drain.

RECORDS AVAILABLE.—December 5, 1912, to September 30, 1921; miscellaneous
measurements 1911 and 1912.

Gace.—Vertical staff on right bank under highway bridge; read by Mrs. M.
Gelhart. ’

DiscEARGE MEASUREMENTS.—Made from footbridge 1,000 feet below gage.

CHANNEL AND CONTROL.—Bed composed of gravel; shifting. Banks high.
Current swift at all stages.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.9 feet
June 10-15 (discharge, 624 second-feet); minimum stage recorded, 3.02
feet April 9 (discharge, 196 second-feet).

1913-1921: Maximum stage recorded, 8.2 feet on ‘Janusdry 2, 1918
from high-water mark (discharge, estimated 1,500 second-fc_aet), minimum
stage recorded, 1.8 feet July 3, August 12, 15-31, September 1-14, 19,
1915 (discharge, 145 second-feet).

Ice.—None.

ReguraTioNn.—None.

Accuracy.—Stage-discharge relation changed gradually October 1 to February
13. Standard rating curve fairly well defined. Gage read to quarter-
tenths once daily. Daily discharge ascertained by applying daily gage
height to rating table. Shifting-control methed used October 1 to February
13. Records good.

CooPERATION.—Some discharge measurements made by United States Office
of Indian Affairs.

Reservation drain carries the return water from irrigation by the reservation
canals and the underflow of Toppenish Valley. During the low-water period
practically the whole flow of Toppenish Creek is carried into this channel by
seepage.

Discharge measurements of Reservation drain at Alfalfa, Wash., during the year
ending Sept. 30, 1921,

Date. Made by— rons® | i, || Date. - Madeby— |00 | DiE
Feet. | Secft. Feet, | Secft.

Oct. 23 | John McCombs........_. 3.28 279 || Mar. 3 | John McCombs........ 3.47 280
Feb. 14 | Kilgore and 8killin ....] 3.85 384 || Apr. 8 |..... ;L R, 3.30 258
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Daily dzschame, in second-feet, of Reservation drain at Alfalfa, Wash., for the year
ending Sept. 30, 1921.

Day. Oct.' | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
362 268 323 246 301 508 576 459 506
362 268 301 246 301 508 576 459 530
362 257 301 257 301 530 876 459 530
362 257 279 279 301 530 576 459 553
339 257 279 279 301 553 576 459 553
339 257 2719 268 301 563 576 459 563
339 257 279 257 301 576 553 436 558
339 246 279 257 301 600 506 436 553
317 246 279 196 301 600 506 459 553
317 236 279 279 301 624 506 459 563
339 236 257 279 323 624 506 459 563
317 236 257 323 624 506 436 530
317 236 257 257 323 624 482 436 530
205 236 257 257 323 624 482 436 530
295 236 246 257 323 624 482 459 530
295 236 236 257 345 600 459 459 506
295 236 236 257 368 600 459 459 506
205 236 236 208 390 576 436 459 530
208 236 236 268 390 576 436 459 530
295 236 279 268 436 553 436 482 530
284 236 323 268 459 553 436 482 530
284 236 323 279 459 553 482 482 508
284 236 323 279 459 530 482 506 . 482
279 236 323 279 459 553 482 506 482
279 236 323 301 459 563 482 506 482

236 301 301 482 576 459 506 459
268 236 279 279 482 576 459 506 459
268 236 279 279 506 576 506 459
268 236 268 301 506 576 459 506 436
268 236 257 301 506 576 482 506 436
268 |- 246 | _.___. 530 |- oo 482 506 | moeeo

Monthly discharge of Reservation drain at Alfalfa, Wash., for the year ending
Sept. 30, 1921.

Discharge in second-feet.
Run-off. in
Menth. acre-feet.
| Maximum. | Minimum,| Mean.

October. 362 268 306 18, 800
NOVember . . quc e cce e cceaaeean —— 268 236 242 14, 400
December. - 226 216 220 13, 500
January. - 301 216 247 15, 200
February. ——— 390 216 275 15, 300
Mm:ch; . - 323 236 278 17,100
April_ .. 301 196 269 16,000
530 301 383 23, 600

624 506 574 34, 200

516 436 496 30, 500

506 436 471 29, 600

553 436 515 30, 600

624 196 357 258, 600

SATUS CREEK BELOW DRY CREEK, NEAR TOPPENISH, WASH,

LocarioNn.—In sec. 24, T. 9 N., R. 19 E., at dam site 1 mile below mouth of
Dry Creek and 9 miles southwest of Toppenish, Yakima County.

DRAINAGE AREA.—427 square miles (measured on topographic maps and map of
Yakima Indian Reservation).

RECORDS AVAILABLE.—June 22, 1913, to September 30, 1921.

Gaee.—Stevens continuous water-stage recorder on left bank; inspected by W. A.
Walker and H. E. Larimore.

DiscHARGE MEASUREMENTS.—Made from cable or by wading.

CHANNEL AND coNTROL—Bed composed of small boulders and gravel; shifting.
Stage of zero flow, according to measurements made October 24, 1921,
gage height 0.77 foot.
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EXTREMES OF DISCHARGE.—Maximum stage during year, from water-stage
recorder, 7.4 feet at 12.30 a. m. February 11 (discharge, 2,400 second-feet) ;
minimum stage, from recorder, 1.43 feet October 1 (discharge, 9.6 second-feet).

1913-1921: Maximum stage recorded, 9.15 feet December 22, 1915, from
high-water mark in gage well (discharge, 3,870 second-feet); minimum stage
recorded, 0.28 foot at 10 p. m. August 28 and 4 a. m. August 30, 1915 (dis-

charge, 6.6 second-feet).

Iceg.—Stage-discharge relation affected by ice at times.

Diversions.—Entire flow of Satus Creek above Lazy Creek is diverted for irriga-
tion during July and August; records for low-water summer months show
run-off of Lazy and Dry creeks and seepage return from upper Satus.

ReGULATION.——None.

Accuracy.—Stage-discharge relation changed February 10-11 and gradually

September 1-30; not affected by ice.

Rating curves fairly well defined.

Operation of water-stage recorder unsatisfactory through several periods as
indieated in footnote to daily-discharge table.
by applying to rating table mean daily gage height determined from recorder
graph by inspection.
. Records good except for pemods of no gage-height record for whmh they are

fa.u'.

Discharge measurements o f Satus Creek below Dr

Daily discharge ascertained

Shifting-control method used September  1-30.

y Creek, near T?ppemsh,(Wash.,

during ‘the year ending Sept. 30, 1.9'
oo i, | AT \ ) R
Date. Made by— buﬁt.» )chl?a:;e : ‘D‘ate‘,. Made by— hm. ehlzge.
Feel. | Secft.’ Feet. | Secft.
Oct. 24 | John Mc¢Combs. L57 | - 15.6 || Mar. 2 3.15 309-
Feb. 20 | R. B, Kilgore... 2.78 274 Apr. 8 2.52 207

Dmly discharge, in second-feet, of Satus Creek below Dry Creek near Toppemsh
Wash., for the year ending Sept. 30, 1921.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May: | June. | July. | Aug. | Sept
19 54 461 97 400 279 150 169 40 16 14
19 51 434 97 390 270 145 172 39 15 14
19 50 682 104 | . 390 264 143 167 88 15 15,
20 46 530 110 413 252 138 169 37 15 14
.20 45 530 108 397 240 136 162 3¢ 14 14
19 42 444 99 371 232 134 162 32 14 14
19 40 364 99 342 217 131 157 31 14 14
19 40 304 117 323 201 181 150 28 14 14
20 40 261 176.1 301 192 131 134 27 14 14
20 40 1,180 288 187 134 129 26 13 ‘14
19 48 1,830 273 182 143 124 26 13 14
21 50 200 258 179 145 113 25 13 14
21 48 249 195 150 98 24 13 14
22 45 235 195 152 94 23 13 14
23 35 650 215 185 162 88 22 14 14
24 40 235 177 185 88 21 14 14
26 45 624 172 198 82 21 13 14
85 43 200 1,020 185 212 76 120 13 14
106 40 691 203 217 76 19 14 14
104 39 276 582 201 220 69 19 14 17
79 36 158 530 185 217 66 19 13 17
67 36 155 600, 182 203 62 18 13 16
60 36 140 582 185 201 58 18 13 16
54 36 134 495 182 198 52 18 13 16
51 38 132 350 444 174 201 50 17 13 16,
56 38 127 397 162 209 48 17 14 16
87 38 117 364 157 198 47 17 14 16
7 42 110 345 152 177 46 16 14 16
64 149 108 329 152 167 ‘43 . 16 14 16
60 | 1,240 102 310 150 164 40 ' 16 14 16

| W 201 167 feeeee. S U RS V' S—

NOTE.—Water-stage recorder not operating Jan, 10-20, Feb. 12 to Mar. 1, and July 9-18; discharge Jan.
1=20, Feb. 12-19, and Feb. 21 to' Mar, 1 estimated by comparison with flow of Toppenish Creek near Fort
Simcoe; Feb. 20, from staff gage readings; and July 9-18, by interpolation. Braced figures show

discharge for periods indicated

mean
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Monthly discharge of Satus Creek below Dry Creek, near Toppenish, Wash., for the

year ending Sept. 30, 1921.

Discharge in second-feet. .
Month Raunme-?gti?
. Maximum. | Minimum.|{ Mean.

Octob 18 9.6 14.3 879

November.. 106 19 43.1 2, 560

December. 1,240 35 109 6, 700

January. 682 9 456 15,100

February - - 1,830 97 439 , 400

arch 1,020 215 409 25,100

April___ 279 150 196 11, 700

ay 220 131 170 10, 500
June. 172 40 99.7 5,930 .

July__ 40 16 23.9 1,470

August. 16 13 13.8 848

September. 17 14 14.8 881

The year 1,830 9.6 146 106, 000

MISCELLANEOUS DISCHARGE MEASUREMENTS.

In addition to the records of stream flow obtained at gaging sta-
tions and reported in the preceding pages, measurements of flow were
made at a number of other points, as shown by the following table:

Miscellaneous discharge measurements in drainage basins in Waahc'r;gton during

the year ending Sepi. 90, 1921.

Chei.lis River basin.
Tributary to or Gage | Dis-
Date. Stream, diverting from— Locality. height. |charge.
Feet. | Secft.’
Jan. 7 | Chehalis River........ Grays Harbor....._... QGalvin Bridge, near Cen- | 93.36 | 17,300
tralia, Wash.
Skokomish River basin,
t. 5| Skokomish River_..... Hood canal.....coo._.. Olympic Highway bridge j........ 573
Bep mmP Union, Wash. &
Snohomish River basin,
Oct. 99 Dorothy Creek........ East Fork of Miller | Outlet of Dorothy Lake, 1.82 72
reek. ‘Wash,
108)..... do - 0. do 1.67 53.
108t .. __ do do do. eeea| 166 54.
0. do —eeel LG5 52,
0. do. 1.69 56.
L [+ S 1L72 59,
..... do. -----do. 1.79 64
_..do. do 1.78 65,
do. do. 1.68 B5.
-..do. do 1,67 54,
do do. 1.79 66.
eefeaeacdOaa L [+ SO, 1.82 7L
do. do 179 66.
...do. do 1.79 65,
do. do 1.68 59,
do do 1,67 55.
Skagit River basin.
May 24 | Skagit River..._.cc... Skagit BaY.cocomoaeeo Suspension [footbridge at | 483.22 |16, 600
ewhalem power camp, N -
‘Wash. e
Aug. 5 |oeeee@0n e aanas [+ [ T P L T - 38-14,.
Sept. 25 | do do, --.do i 481,70 | 2,110,
Oct. 28 | Colonial Creek......... Thunder Creek.__..__ Mouth, Washington 13.1

¢ Furnished by Stone & Webster Engineering Corporation.
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Miscellaneous discharge measurements in dratnage basins in Washington durmg
the year ending Sept. 30, 1921—Continued.

Nooksack River basin.
Tributary to or : G Dis-
Date, Stream. diverbiag from— Locality. hoight. | charge.
Feet. -ﬂ.
Oct. 17 Bellingham Bay......| Rallwz;ly bridge at Warnick, 1,260
17 | Glacier Creek.... Nooksack River 3{ mile above hlghway 166
bridge, Glacier, Was!
13 | Skookum Creek-. . South Fork of Nook- nghway brldse near mouth 238
sack River. ashingto:
Sept. 11 do do. dn 42.8
Kettle River basin,
Apr. 22 | Curlew Lake branch | Curlew Lake.......... Torboy, Wash L0
of Sanpoil River.b
21 | Lambert Creek........ Curlew Creek. Mouth, Washington 4.7
2 do. do. JAo. 4.2
May 26 do. do. do. 81
Spokane River basin.
June 16 | Bpokane River.......... Columbia River....... Blackwell Lumber Co.’s | ¢26.72 | 12,400
?gdhgo at Coeur d’Alene,
0.
Oct. 6 | Little Bpokane River..| Spokane River........ Mouth, Washington........ 1,540.69 341
Sanpoil River basin.
Apr. 22 | Sanpoil River.......... Columbia River....... 40 feet below Curlew Lake 13.4
brs.nch at Torboy, Wash.
May 26 |- U 1 YOS IR+ '+ R, 2.3
Apr. 23 | O’Brien Creek......... Sanpoil River...co.... 200feﬁt above mouth, Wash- 25.3
May 26 ... 0. do. 10 feet below tailrace of Cur- |.oc.o.o 62.3
lew creamery V% ower plant
at Republic,
Apr. 23 | Granite Creek [ 1) S, 600 feet above mouth of 7.5
Creek draining Mud Lake,
ublic, %
Oct. 11| Lost Creek....._...... West Fork of San- Da.m te 114 miles above 2.5
poil River. gage on Lost Creek near
Aeneas, Wash.
Okanogan River basin.
Oct. 5| Okanogan River....... Columbia River....... Lower highway bridge at 219
Oroville, Wash.
6 | Sinlahekin Creek...... Similkameen River...| Former gaging station at 1.93 4.2
l‘};ue Lake, near Loomis,
] - d s Forme gaging station at L9 21
0. 0. ‘ormer g station a
arretts raneh near
Loomis, W
May 6 | Chopaka Creek........ Sinlahekin Creek...... 14 mile below outlet of | 42.6 1.5
Chopaka Lake, Wash,
Apr. 256 | West Okanogan Val- | Similkameen River._.| 20 feet below spillway, ¥ 112 42.5
ley Irrigation Dis- mile above Salts pls.nt,
ct canal. near Oroville, Wash.
Oct. 8 Anglm diteh........_. Bonaparte Creek...... Opposite gage on Bona arte 2.76 .8
Creek near Anglin,
L3N P— do .-..do .- J 2.68 .6
May 25 |..... do. do. - . dn ...... 3.20 3.2

3 Upper Sanpoil drainage which flows into Curlew Lake.
¢ Coeur d’Alene Lake gage.

4 Inches.
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Miscellancous discharge measurements in drainage basins in Washington during
the year ending Sept. 30, 1921—Continued.
Methow River basin.
Tributary to or . Ga%e Dis-
Date. Stream. diverting from— Locality. height. | charge.
. . Feet. | Sec.-ft.
Oct. 17 | Methow River.._..._.. Columbia River.....__| Foll;uzer gaging station at 5.02 | 1,030
ateros, . .
16 | Falls Creek...coneene.- Chewsack Creek. . ..... 400 feet al;ove mouth, above 16.8
Falls Creek ditch, Wash-
on.
15 | Eightmile Creek .. do.-.... - w?gt:g above bridge, Wash- 2.4
ngton.
15 | Boulder Creek (s (S 50 feet above bridge, Wash- 6.8
ington.
July 23 |..... do do. 30 feet above bridge, Wash- 118
. on.
24 | Methow Valley Irri- | Right side of Twisp | 3 miles below headworks, 2.61 53.3
gation District canal. River, about 4££ isp, Wash.
miles above mouth,
Yakima River basin.
Apr. 11 'l‘oppei:ish Feeder | Left sideof Toppenish | 250 feet below headgate, 1.71 3.9
canal, Creek, about 1 mile ‘Washington'.
above gage, mnear
Fort Simcoe.
11 oo do do do. rmmeeeeee| 2,18 10.9
June 16 |-__.. do. .. do do. 2.65 211
Feb. 17 | Simcoe Creek flume.__| Left side of Simcoe | Gaging station near head- 112 4.4
.Creek a short dis- works, Washington.
tance above gage,
near Fort Simcoe.
Apr. 10 do do s [ SRR L16 3.6
June 14 [__.__ do do. do. | 112 4.1




Cn
INDEX. : e

A. Page | | Page

Accuracy of data and results, degrees of..... 4-56 | Cle Elum Lake near Roslyn, Wash......._. :1.9g
Acre-foot, definition of. ... 2 | Cle Elum River near Roslyn, Wash... ... 1'91‘:1' ’
Aeneas, Wash., Lost Creek near...._.. 152-154,217 | Cle Elum, Wash., Yakima Riverat. ... 18018,

Ahtanum Creek, North Fork of, near Tampi-

co, Wash_ ... ... 201-202

South Fork of, at Conrad ranch, near
Tampico, Wash_ _____._...___. 202-204
Alderton, Wash., Puyallup Riverat...__... 29-30
Alder, Wash., Little Nisqually River near... 23-25
Alfalfa, Wash., Reservation drain at_..._. 213-214

American Nitrogen Products Co., cooperation

Anglin ditch near Anglin, Was|
Anglin, Wash., Bonaparte Creek near.

Appropriations, record of. - 1
’ B.
Baker River below Anderson Creek, near
Concrete, Wash.___._......._... 72-73
Barlow Pass, Wash,, North ¥ork of Sauk
River near. ... ooooaooao

South Fork of Sauk River near -
Belton, Mont., Middle Fork of Flathead
RIVOT 86 o ee o cemocaemeee 116-117
Big Creek near Polson, Mont._
Bigwood, B. L., work of _..._._.._._.
Blackfoot River at Clearwater, Mont...... 106-107
North Fork of, near Ovando, Meont__... 107-108
Bonaparte Creek near Anglin, Wash. _ 163-165

Boulder Creek, Wash.___.____.______ 218
Buckley, Wash., White River at._ -- 33-35

‘White River fiume at-_._._.._ -- 35-37
Bumping Lake near Nile, Wash_.. 195
Bumping River near Nile, Wash. _____..__ 196-197
Burnt Fork Creek near Stevensville, Mont. 112-114

) C.

Calder, Idaho, St. Joe Riverat. _.___...___ 144-145

Cataldo, Idaho, Coeur d’Alene River near.. 147-149
Cedar Falls, Wash., Cedar Riverat_______.. 37-38
Cedar River at Cedar Falls, Wash_

near Landsberg, Wash. ..

Centralia, Wash., Chehalis River near. 216
Chehalis River near Centralia, Wash._____.. 216
Chelan River at Chelan, Wash___. _. 172173
Chelan, Wash., Lake Chelan at. _..__...__.._ 171
Chewack Creek below Boulder Creek, near
. ‘Winthrop, Wash. ..__.__.._.__ 169-170
Chopaka Creek near outlet of Chopaka Lake,
Wash. oo aes 217
Clark Fork at Metaline Falls, Wash._._.__ 104-106
at Newport, Wash_.________ .. - 92-104
at St. Regis, Mont. - 88-89
near Plains, Mont__ .. ... ... 89-91

Clark Fork basin, Moant., Idaho, and Wash.,
gaging-station records in._._.._. 88-124

Clearwater, Mont., Blackfoot River at.__. 106-107

Clearwater River at Clearwater, Mont_.__ 108-109

84390—241—wsp 532——15

Coeur d’Alene, Idaho, Spokane River at.... 217,
Coeur d’Alene Lake at Coeur d’Alene,

Idaho. oo 129-130

Coeur d’Alene River near Cataldo, Idaho.. 147-149
Colonial Creek, Wash._....._.ceecon 216"
Columbia River at Trail, B. C - 80-83

at Vernita, Wash__ . cvocoaoes . 81-88
Computations, results of, accuracy of....._.. 4-5
Conconully, Wash., Salmon Creek near_._. 165-166
Concrete, Wash., Baker River near ......_. 72-73
Control, definition of .- - cceemeees 2
Coolin, Idaho, Priest River near... ....--- 120-12l
Cooperation, record of- oo oooooooiemnns : G
Corvallis, Mont., Willow Creek near__.... 11?141@
Curlew Creek near Curlew, Wash__.__..._ 124-126
Current meters, Price, plate showing._...... 2

D.
Darrington, Wash., Sauk River above White-
chuck River, near. ..o 62-64

Sauk River &t cocoouoeooom el

Suiattle River near

‘Whitechuck River near_._ ... _...... 68-70
Data, accuracy of . - .

explanation of . oo
Deer Creek at Oso, Wash.
Deming, Wash., Middle Fork of Nooksack

River near
Dorothy Creek, Wash.._._______ ... ...
Duwamish River basin, Wash., gaging-sta-
tion recordsin.. . ... ... 37-41
E.

East Creek near Elbe, Wash__...__________
Easton, Wash., Kachess Lake near.__

Kachess River near. ..._._
Eightmile Creek, Wash. _____.___.___________

Elbe, Wash., East Creek near_._......__....
Electron, Wash., Puyallup River near____.._ 27-28
Elwha River at McDonald Bridge, near Port
Angeles, Wash_ . __.._._.._...._. 16-17
Entiat River at Entiat, Wash_...____.____ 173-175
Excelsior, Wash., Nooksack Riverat__...... 74-75
F.
Fairholm, Wash., Soleduck River near....._ 12-13
Flathead Lake at Polson, Mont............. 1M

Flathead River, Middle Fork of, at Belton,. -

Mont. .. . 116-14¢

near Polson, Mont. .. ..__..._._._____. 115-116
Fort Simcoe, Wash., Simcoe Creek flume near 218
Simcoe Creeknear. ... . oo oo 21k-28F
Toppenish Creek near........c........ 2002101

Friez water-stage recorder, plate showing.... 3

219



220 INDEX.
G. Page Page
Gaging station, typical, plate showing..____. 9 | Methow Valley. Irrigation District canal at
Glacier Creek at Glacier, Wash_.___.__.___. a7 | . Twisp, Wash_ ... 218
Granite Creek at Republie, Wash________.__ 217 | Montana, cooperation by.... 9
Gurley printing water-stage recorder, plate Moyie River at Snyder, Idaho........_.... 86-88
showing.... N.
B H. Naches River below Tieton River, near
Hall Creek at Inchelium, Wash__.__...... 126-127 Naches, Wash_._._.____._.... 192-194
Hangilton, Mont., Skalkaho Creek near._._ 109-111 | Naches, Wash., Tieton canal near......... 199-200
Hayden Lake at Hayden Lake, Idaho..__.__ 150
Hoodsport, Wash., NorthFork of Skokomish Nespelem canal at Nespelem, Wash....... 156-157
.. River near. . - oo .. I 18-19 | Nespelem River at Nespelem, Wash_.._._ 154-155
. - Newport, Wash., Clark Forkat._._..__.... 92-104
t . L New Reservation canal at Parker, Wash . . 204-205
m“h"'.‘”"p‘” ation by_ ... 9 | Nile, Wash., Bumping Lake near-.......... 195
Inchelium, Wash., Hall Creek at ... e ) 126-127 Bumping River near—-. .. ......... 106-197
Index, Wasl;g North Fork of Skykomish RW"; 544 | Nisqually River basin, gaging-station records
------------- mmmmssecesssceoe e e 20427
South Fork of Skykomish River near.... 41-42 Nisqually River near La Grande, Wash.
i K. Nooksack River at Excelsior, Wash___......_ 4
] . at Warnick, Wash________________.___._.
gachess Lgke near Egston, Wash_..___..... 187 Middle Fork of, near Deming, Wash____ 76-77
achess River near Easton, Wash___._____ 188-189 South Fork ¢ 8 N g
Keechelus Lake near Martin, Wash. ________ 177 out F?t of, al baxon Bndg.e ! Was]'a.- 819
Kettle River basin, Wash., gaging-station Nooksack River bas.m, Wash., gaging-station
records in. ... ............. 124-127, 217 records im ... oo 7479, 217
Kootenai River at Libby, Mont. .o 84-86 North Bend: Wa§h~r 'Mlddle Fork of Sno-
Kootenai River basin, Mont, and Idaho, qualmie River near..........--.. 46-47
gaging-station records in..._..._. 84-88 North Fork of Snoqualmie River near... 48-49
- South Fork of Snogualmie River at.__.. 50-51
L. o

La Grande, Wash., Nisqually River near.___ 20-21
La Grange, Wash., Tacoma power conduit

1122} 26-27
Lake Chelan at Chelan, Wash._.____..______ 171
Lake Crescent at Piedmont, Wash._ .. _______ 14
Lamb, W. A, and assistants, work of_______ 10
Lambeért Creek at mouth, Wash_____________ 217
Landsberg, Wash., Cedar River near.._____. 3940
Leavenworth, Wash.,, Wenatchee River

422 175-176
Libby, Mont,, Kootenai Riverat._._.__._.._. 84-86
Little Nisqually River near Alder, Wash_.__ 23-25
Little Spokane River at mouth, Wash___.___ 217

Long Lake, Wash., Spokane River near... 142-143
Loomis, Wash., Sinlahekin Creek at Twin

Bridges, near__...._.___..__.._. 160-161
Sinlahekin Creek near..... .. _......... 217
Toats Coulee Creek near__._....._.... 162-163
Lost Creek near Aeneas, Wash__._____ 152-154, 217
Lotus, Idaho, St. Maries River at ... 145-147
Lyre River at Piedmont, Wash__.__.__.___. 14-16
M.
Marblemount, Wash., Skagit River at Reflec-
tor Bar, mear_ . __.__...__.__.____ 56-57
Skagit Rivernear. _________...__________
Thunder Creek near
Martin, Wash., Keechelus Lake near_._..... 177
Yakima River mear_ _._..__._.......... 178-179
Metaline Falls, Wash., Clark Fork at . 104-108
Sullivan Creek near_ . _.._......._. - 123124
Sullivan Lake near. ... _...._..... - 122
Meteor, Wash., Stranger Creek at.. 127-129
Methow River at Pateros, Wash._ - 218

at Twisp, Wash__.__._....._._.
Methow River basin, Wash., gaging-station
recordsin_.___.___..___.__ 167-170,218

O’Brien Creek at Republic, Wash____._____.
near mouth, Wash____._________________
Okanogan River at Okanogan, Wash.
at Oroville, Wash________.__.___________
Okanogan River basin, Wash., gaging-station

recordsin. . . .. _______. 157-166, 217
01d Reservation canal at Parker, Wash_.__ 205-207
Oroville, Wash., Okanogan River at_...._.._ 217
Similkameen River near.._...._........ 159-160
West Okanogan Valley Irrigation Dis-
trict canal mear_ . _._____._._._.. 217
0Oso, Wash., Deer Creekat.__.._............ 52-53
Ovando, Mont.,, North Fork of Blackfoot
River near_. .o coceocoraianan 107-108
P.
Parker, G. L., and assistants, work of_...... 10
Parker, Wash., New Reservation canal at. 204-205
01d Reservation canalat_ ... _...... 205-207
Sunnyside canal near_ .. _..___....... 207-208
Yakima River near
Pateros, Wash., Methow Riverat._.__._..__ 218
Pend Oreille Lake at Sandpoint, Idaho...... 91-92

Piedmont, Wash., Lake Crescent at..
Lyre Riverat_ . .l

Plains, Mont., Clark Fork near

Polson, Mont., Big Creek near_
Flathead Lake at . cnooooomooaaaen
Flathead River near_ ... ... _......

Port Angeles, Wash., Elwha River near.__._ 16-17
Post Falls, Idaho, Spokane Valley Land &
Water Co.’s canalat........._. 150-152
Price current meters, plate showing...._.__.. 2
Priest River at outlet of Priest Lake, near
Coolin, Idaho. .. ... .._. 120-121
Prosser, Wash., Yakima River near......_ 185-186



INDEX. 221
I Page R Page
Publications, obtaining or consulting of ... 6 | Skokum Creek near mouth, Wash.____..._.._ 217
on stream flow, list of ... - 7-8 | Skykomish River, North Fork of, at Index,
information concerning. ceee 5-8 Wash. e 42-44
Puget Sound basins, Wash., gaging-station South Fork of, near Index, Wash_....... 4142
records in...oooooooooao wee-s- 18-80 | Snohomish River basin, Wash., gag%ng-sts—
Puyallup River at Alderton, Wash._ - 29-30 tion recordsin. ... _.__.._. 41-51, 216
at Puyallup, Wash...... mmcaemcmm—nnn -v-- 30-32 | Snoqualmie River, Middle Fork of, near
near Electron, Wash___........__...__.. 27-28 North Bend, Wash__..._._______ 46-47
Puyallup River basin, Wash., gaging-station North Fork of, near North Bend, Wash._ 48-49
recordsin._..._..... PR 27-37 South Fork of, at North Bend, Wash_._. 50-51
Q Snyder, Idaho, Moyie River at..___.. .- 86-88
: Soleduck River near Fairholm, Wash_ . 12-13
Quillayute River basin, Wash., gaging-station Spokane River at Coeur d’Alene Idaho...._. 217
records in. ... o .. ... 12-13 at Post Falls, Idaho. oo voemamaoaas 130-132
Quinault River at Quinault Lake, Wash_.._. 10-11 |- at Spokane, Wash.___._.____.___._... - 132-141
R below Little Falls, near Long Lake,
) . L 142-143
Republic, Wash., Granite Creek at..__...... 217 Spokane River basin, Idaho and Wash.,
O’Brien Croek af.--.-e-eoooamen 217 gaging-station records in_.. 120-152,217
Reservation drain at Alfalfa, Wash.._... .. 213-214 Spokane Valley Land & Water Co.’s canal
Roslyn, Wash,, Cle Elum Lake near........ 190 at Post Falls, Idsho. .. _._.___. 150-152
Cle Elum River near 191-192 | Stage-discharge relation, definition of.__._._. 2
Run-off in inches, definition of.... .o 2 | Stevens continuous water-stage recorder,
s, plate showing_ .. __.o.o.ooo_... 3
St. Joe River at Calder, Idaho......_...... gy | Stovensville, Mont, Bumnt Fork C'eelflz‘m
St I‘R’[:“‘*‘ 3‘7"‘; ot éftzs%m;h";-é-{ o 145147 | giilaguamish River basin, Wash., gaging-
g1, M":nt ark Fork a °gls, 58-89 station records in__._........... 52-53
Salmon Creek near Conconully, Wash. ... 165-166 Straits Power Co., cooperatltzn by o 9
Sandpoint, Idaho, Pend Oreill Lake at. ... 91-92 | Sirauger Creek aft Moteor, Wash.......... 127-129
” e rean T Suiattle River below Lime Creek, near Darr-
S8anpeil River at Torboy, Wash.________.._.. 217 :
ington, Wash_. ... .. 70-72
Carlew Lake Branch of, at Torboy, Sullivan Creek near Metaline Falls, Wash. 123124
Sanpoil R“Y;as;;;l‘l;“%‘a‘s;"é;‘g;;;&;&& 217 Sullivan Lake near Metaline Falls, Wash__.. 122
records m’ ” 152-154, 217 Sultan Biver near Sultan, Wash____.
Satus Creek below Dry Creek, mear Top- Sunnyside canal near Parker, Wash
penish, Wash_._._____.__.____. 214-216 T.
Sauk River above Whitechuck River, near
Darrington, Wash- . .ooccoooeo. 62-64 | Tacoma, city of, cooperation by.........._. - 9
at. Darrington, Wash y Tacoma power conduit near La Grange,
North Fork of, near Barlow Pass, Wash.__ 61-62 Washooo e 26-27
South Fork of, near Barlow Pass, Wash__ 66-67 | Tampico, Wash., North Fork of Ahtanum
Saxzon Bridge, Wash., South Fork of Nook- Creek near. ..ol 201-202
sack River at. o ovooooomoeno. 78-79 South Fork of Ahtanum Creek near.
Second-feet, definition of ... o .—ooo_.___ 2 | Taylor, Paul, and assistants, work of ........
per square mile, definition of .. _..._.... g | Terms, definition of . .o
Simeoe Creek below Spring Creek, near Fort Thunder Creek near Marblemount, Wash... 58-61
Simeoe, Wash oo oo oooeoeen. 211-212 | Tieton canal near Naches, Wash_........_. 199-200
Simeoe Creek flume near Fort Simeoe, Wash. 218 Tieton River at headwo_rks of Tieton canal,
Similkameen River near Oroville, Wash... 159-160 - near Naches, Wash............ 107-199
Sinlabekin Creek at Twin Bridges, near Toats Coulee Creek near Loomis, Wash__. 162~163
Loomis, Wash—..ooooooeeeeo 160-161 | Toppenish Creek near Fort Simcoe, Wash.. 209-210
near Loomis, Wash.__ . oooooaceoees 217 | Toppenish feeder canal, Wash_.___.__.._.___ 218
Skagit River at Reflector Bar, near Marble- Toppenish, Wash., Satus Creek near. ... 214-216
mount, Wash. oo 56-57 | Torboy, Wash., Curlew Lake Branch of San-
below Ruby Creek, near Marblemount, poil River ab. . coomomoeeeeees 217
Wash. oo 54-55 Sanpoil Riverat. . .. .o ool 217
miscellaneous discharge measurements Trail, B. C., Columbia River at...........__ 80-81
L 216 | Twisp, Wash., Methow Riverat. ........ 167-168
Skagit River basin, Wash., gaging-station U
recordsin ... ___...___. 54-73, 216 )
Skalkaho Creek near Hamilton, Mont._..__ 109-111 { Umbanum, Wash., Yakima River at...... 182-183
Skokomish River basin, Wash., gaging-sta- Union, Wash., Skokomish River near....... 216
tionrecordsin.......___..... 18-19,216 | United States Bureau of Reclamation, co-
Skokomish River near Union, Wash_._.___.__ 216 operation by ... .o oooooooo. 9
North Fork of, near Hoodsport, Wash... 18~19 ' United States Forest Service, cooperation by. 9



222 INDEX.
Page Page
United States Office of Indian Affairs, co- ‘White River at Buckley, Wash.....__....... 38-35
operation by. ceeveocoooinnans 9 | White River flume at Buckley, Wash. -. 36-37
United States Weather Bureau, cooperation Willow Creek near Corvallis, Mont..__._. 111-112

Upper Columbia River basin, B. C., Mont.,
‘Wash., and Idaho, gaging-station

reeords in..oo.oooeo e 80-216
V.
Vernita, Wash., Columbia River at_._...... 81-83
W.
‘Warnick, Wash., Nooksack River at........ 217
‘Washington, cooperation by ... ... ... 9
Water-stage recorders, plate showing........ 3
Wenatchee River mnear Leavenworth,
Wash et 175-176
West Okanogan Valley Irrigation District
canal near Oroville, Wash.._.._. 217

Whitechuck River near Darrington, Wash._ 68-70

‘Winthrop, Wash., Chewack Creek near._. 1@9—170
Work, authorization of . . ... ___..__.__

division of.... - - 10
SCOPE Of e ceeeveccme e e ceccc - 1-2
Y.

Yakima River at Cle Elum, Wash__...... 180~181
at Umtanum, Wash_.__..._.____.....__ 182-183
near Martin, Wash. ... 178-179
near Parker, Wash. __ .. 183185
near Prosser, Wash___.__ ... ... ... 185-186-

Yakima River basin, Wash., gaging-station

Tecords il meeccaaooaas 177-216, 218
Z.
Zero flow, point of, definition of .. .. _....... 3



